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Negative emotional states impact the performance of diabetes self-care behaviors and may 
jeopardize metabolic control leading to acute and chronic complications. In addition, daily self-
care demands commonly result in diabetes-related distress, adding to disease burden. Healthy 
coping is recognized as being essential to successful diabetes self-management, but little is 
offered during routine diabetes education to cultivate this key self-care behavioral outcome.  
Approximately 40% of the US population uses some form of Complementary and 
Alternative Medicine. The study of Mindfulness Meditation in chronic health conditions 
including diabetes is an emerging science. We conducted two pilot studies of Mindfulness in 
relation to measures of stress and glycemic control in individuals with diabetes who are at 
increased risk for complications of stress: women and US Veterans. 
In a preliminary mixed-methods pilot study of Mindfulness-Based Stress Reduction in six 
women with type 2 diabetes, two qualitative themes emerged: 1) improved coping, and 2) 
connecting mind and body. Quantitative analysis showed positive pre-post changes in 
Mindfulness, perceived stress, diabetes-related distress, and Hba1c that demonstrated moderate 
to large effect sizes.  
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 v 
  A second study of  US Veterans with diabetes (n=35) who were recruited from a 
Diabetes Education program within the Veterans Affairs Healthcare System found a high rate of 
retention (71%) and satisfaction among participants who received the Mindfulness intervention.  
Ninety-two percent of Veterans who participated in the 90-minute mindfulness training class and 
30- minute booster session plus home Mindfulness practice over a 3-month period would 
recommend the class to other people with diabetes. Nonparametric repeated measures analysis of 
variance found significant improvements in diabetes-related distress, and in 3-facets of 
mindfulness (observing, describing and acting with awareness). Pairwise comparisons showed a 
significant improvement in diabetes self-management behaviors and attainment of goals that 
correlated positively with measures of diabetes-related coping and negatively with diabetes-
related distress.  Hba1c decreased significantly from baseline to 3 months (8.35%  1.6; 7.31%   
SD 1.22; z=-2.154, p=.03; d=.73).  These findings support the feasibility, acceptability, and 
possible benefits of a Mindfulness-based program offered as part of routine diabetes education 
for Veterans with diabetes, and warrant further study.  
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1.0  ORIGINAL PROPOSAL 
 
There are approximately 17,000 US Veterans with diabetes that receive care through the 
Veterans Affairs Pittsburgh Healthcare System (VAPHS) representing about 28% of total 
patients (DeRubertis, 2013). Self-management of diabetes is essential to achieving metabolic 
control and preventing acute and chronic complications, but negative emotional states can 
interfere with focused attention and goal-directed behaviors. Research has shown that 
psychological distress frequently occurs from difficulty coping with the demands of daily self-
management and fear of complications (Peyrot, McMurry, & Kruger, 1999). The burden of 
diabetes-related distress interferes with adherence to DSM behaviors and compromises glycemic 
control (Fisher, et al. 2010).  
Individuals with diabetes commonly experience emotional distress related to diabetes. US 
Veterans with diabetes are even more vulnerable to negative diabetes-related emotional states 
given the cumulative nature of stress and high percentage of Veterans who suffer from co-
morbid depression and post-traumatic stress (Department of Veterans Affairs, Administration, 
Health, Program, & Group, 2012).  
To address the burden of DSM and issues related to diabetes distress, Healthy Coping has 
been identified by the American Association of Diabetes Educators (AADE) as one of 7-self-
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care behaviors essential to successful diabetes self-management (DSM) (Mulcahy et al., 2003). 
Yet stress management techniques that cultivate Healthy Coping are not routinely offered as part 
of Diabetes Self-management Education (DSME) largely due to a scarcity of evidence-based 
approaches that can be incorporated into usual care.  Practical approaches to Healthy Coping 
through stress management are needed to fill this gap. 
1.1 PURPOSE 
 
The primary purpose of this pilot study is to explore the feasibility and acceptability of providing 
practical training in Mindfulness, an evidence-based stress management therapy, to US Veterans 
as part of DSME by examining its acceptance by Veterans, Diabetes Educators, and other health 
care providers, and the number of interested, eligible participants available for recruitment, the 
engagement of significant-others, systematic barriers and facilitators, and the time and resources 
needed to recruit, collect and analyze data. Additionally we aim to explore measurement 
characteristics, relevant correlations and effect sizes that will inform future clinical trials.  
 
  
 
 
3 
 
1.2 SPECIFIC AIMS 
 
Aim 1: To explore the feasibility and satisfaction of implementing a Mindfulness Stress 
Reduction In Diabetes Education (Mind-STRIDE) intervention embedded within a routine 
Diabetes Self-Management Education (DSME) program for US Veterans with diabetes.  
Research Question (RQ) 1: Is Mind-STRIDE a feasible and acceptable addition to 
routine DSME for US Veterans? 
Aim 2: To explore the 3-month follow-up effects of Mind-STRIDE on mindfulness, perceived 
stress, diabetes-related coping, distress, self-management behaviors/goals, and glycemic control 
in US Veterans. 
Research Questions: Will veterans who receive Mind- STRIDE demonstrate: 
RQ 2.1: increased mindfulness and diabetes-related coping and decreased 
perceived stress and diabetes-related distress from baseline to 3-month follow-up? 
RQ 2.2:  greater attainment of diabetes self-management behaviors and meet 
more behavioral goals from baseline to 3-month follow-up? 
RQ 2.3:  a reduction in hemoglobin A1C (Hba1c) from baseline to 3-month 
follow-up? 
Exploratory Aim: To explore the relationship of mindfulness with perceived stress, diabetes-
related stress and coping, social support, diabetes self-management behaviors, and glycemic 
control in US Veterans. 
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1.3 DEFINITION OF TERMS 
 
Diabetes Self-Management (DSM). DSM behaviors are self-care behaviors related to the 
general management of diabetes and prevention of acute and chronic complications. DSM is an 
ongoing process that includes mastery of skills, active problem solving, and risk reduction. DSM 
generally consists of healthy meal planning with regulation of carbohydrate and fat intake, 
planning daily activity, controlling body weight, self-monitoring blood glucose, avoiding and 
treating extreme blood glucose fluctuations, managing medications, and complying with periodic 
diabetic risk assessments (Mensing et al., 2007).  The key to successful DSM is the acquisition 
of knowledge, psychomotor skills, and effective psychological coping to facilitate lifestyle 
modifications (Mendoza, Welbeck, & Parikh, 2010). 
Diabetes Self-Management Education (DSME). DSME refers to a structured, 
purposeful program of education, training, and support defined by national standards as:  
… the ongoing process of facilitating knowledge, skill, and ability necessary for diabetes 
self-care.  This process incorporates the needs, goals, and life experiences of the person 
with diabetes and is guided by evidence-based standards. The overall objectives of 
DSME are to support informed decision-making, self-care behaviors, problem-solving, 
and active collaboration with the health care team to improve clinical outcomes, health 
status, and quality of life. (Funnell et al., 2007)  
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DSME is an interactive, collaborative process in which the learner with diabetes is actively 
engaged with the diabetes educator and diabetes care team (Mensing, et al., 2007).  
AADE-7 Self-Care Behaviors. The American Association of Diabetes Educators 
(AADE) adopted behavioral change as the outcome of DSME in 2007. AADE-7 behaviors are 
the core measures of outcome performance geared toward goal-directed behavior change.  They 
include, Healthy Eating, Staying Active, Monitoring, Taking Medications, Problem Solving, 
Healthy Coping and Risk Reduction. 
Mindfulness. Mindfulness is a concept derived from Buddhist philosophy defined as 
self-regulated attention to the present moment experience with non-judgmental acceptance of 
one’s own thoughts, feelings and sensations (Bishop et al., 2004; Kabat-Zinn, 1990). The 
practice of Mindfulness is often associated with mental calmness and physical relaxation. The 
increased awareness fostered by Mindfulness practice can reduce stress reactivity and increase 
coping ability over time. Mindfulness is cultivated through regular meditation practice. 
Mindfulness Based Stress Reduction (MBSR). MBSR is a complementary medical 
therapy developed by Dr. Jon Kabat-Zinn and his team at the Stress Reduction Clinic and Center 
for Mindfulness in Medicine, Health Care, and Society of the University Of Massachusetts 
School Of Medicine. The MBSR program is an eight week program consisting of weekly 2 hour 
sessions that include group discussion, focused breathing, mindful movement and didactic 
presentations on stress theory, mindful communications, and awareness training. The program’s 
objective is to help participants isolate and differentiate between thoughts, emotions, and 
physical sensations in the context of the present moment experience. The program encourages 
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home mindfulness practice for 40 minutes 6-days per week. MBSR has been scientifically 
studied in many chronic health conditions since it was developed in the early 1970’s. 
1.4 BACKGROUND AND SIGNIFICANCE 
Metabolic control and prevention of complications depends upon DSM (Gary, Genkinger, 
Guallar, Peyrot, & Brancati, 2003; Norris, Lau, Smith, Schmid C..H., & Engelgau, 2002; Panja, 
Starr, & Colleran, 2005). DSME and care is patient-centered and contingent upon realization of 
self-management behaviors and goals (Funnell & Anderson, 2004). Issues with self-concept, 
diabetes burn-out, conflict with loved ones and health care providers, as well as disease-specific 
worries about hypoglycemia and chronic complications add to the burden of diabetes self-care 
(Peyrot et al., 2005; Polonsky et al., 2005). 
DSM itself represents a significant burden in the lives of people with diabetes (Funnell & 
Anderson, 2004; Russell, Suh, & Safford, 2005).The management of diabetes is largely 
implemented by patients with intermittent instruction from health care providers (Funnell & 
Anderson, 2004). Appropriate DSM require a considerable amount of time that varies by the 
severity of disease (Safford, Russell, Suh, Roman, & Pogach, 2005). Estimates suggest that 
diabetes self-management requires approximately 2 hours per day to perform (Russell, et al., 
2005). However, a cross-sectional study of 1,482 patients with diabetes found that more than 1/3 
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of people neglect to perform important elements of DSM (Safford, et al., 2005), and that men are 
less vigilant than women in carrying out daily self-care tasks. 
 
1.4.1 Stress Management and Diabetes 
The importance of stress management in diabetes control has been recognized (Surwit et al., 
2002). Healthy Coping is identified as one of 7-basic Diabetes Self-Care Behaviors (Mulcahy, et 
al., 2003); yet, stress reduction strategies central to healthy coping are not routinely offered 
(Peyrot, et al., 2005). There are few practical evidence-based stress reduction programs that can 
be provided during routine DSME or care; therefore, usual care often consists of offering 
informational handouts about stress management to patients who report a high degree of stress.  
There is a need to incorporate evidence-based stress management programs into routine care to 
fill this gap. 
Complementary and alternative approaches to chronic disease management including 
mind-body therapies have become an area of growing interest (Tilburt et al., 2009),  but are not 
commonly used in clinical practice because of a perceived lack of clinical relevance. Previous 
studies of stress reduction in individuals with diabetes through relaxation techniques with and 
without biofeedback have had mixed results (McGinnis, McGrady, Cox, Grower-Dowling, & 
2005; Surwit, et al., 2002).  Mindfulness-oriented interventions such as yoga, qi gong, and whole 
systems Ayurveda have been studied in people with diabetes primarily in India, and have shown 
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positive improvements in glycemic control, but these studies are generally  limited by 
uncontrolled methods and small sample sizes (DiNardo, 2009).   
 
1.4.2 Mindfulness and Diabetes 
Mindfulness Based Stress Reduction (MBSR), has been studied in chronic pain, cancer, 
rheumatoid arthritis, fibromyalgia, HIV, solid organ transplantation, and psoriasis. More 
recently, promising findings have emerged in the field of diabetes care (Whitebird, Kreitzer, & 
O'Connor, 2009).  An observational pilot study of MBSR in T2D (n=14) demonstrated 
significant decreases in Hba1c (48%, p=0.03, d=0.88), mean arterial blood pressure (6 mm Hg, 
p=0.009, d=0.48), and psychological distress (35%, p=0.07, d=.60) independent of weight loss, 
medication changes, or lifestyle modifications from baseline to 1-month follow-up (Rosenzweig 
et al., 2007).    
In a randomized controlled trial of an Acceptance and Commitment Therapy (ACT) 
intervention promoting a mindful approach to difficult diabetes-related thoughts and feelings was 
studied in 81 patients with type 2 diabetes (T2D). Participants that received a 1-day DSME class 
plus the intervention were more likely to report better DSM (p=.04) and have target range Hba1c 
at 3-month follow-up than patients who received DSME alone  (Gregg & Callaghan, 2007). Pre-
post changes in Hba1c were significantly and independently mediated by changes in coping and 
DSM behaviors (p< 0.05).  
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In a larger 5-year randomized controlled trial (RCT), one-year intention to treat analysis 
found decreased levels of depression (d= 0.71; p< .01), improved health status (d=0.54; p=.03), 
and diastolic blood pressure (d=.78; p<.01) in the MBSR group (n=53) compared to controls 
(n=57) with per protocol analysis showing greater stress reduction (d=.64; p=.02) in the MBSR 
group. The Diabetes and Mindfulness Study (DiaMind), a clinical trial of Mindfulness Based 
Cognitive Therapy (MBCT), similar to MBSR, in people with T1D and T2D (n=139) in the 
Netherlands, found reductions in emotional distress and increased health-related quality of life. 
No significant effect on Hba1c or diabetes-related distress was found, although patients in the 
MBCT group who had higher levels of diabetes distress at baseline showed a decreased trend (d 
=.70, p=.07).(van Son et al., 2013). 
Clearly, the study of Mindfulness is an emerging scientific field, and its application to 
healthy coping in persons with diabetes has not been examined. Exploring suitable interventions 
that incorporate mindfulness into DSME may provide diabetes educators with an important tool 
for assisting patients to control stress, improve glycemic control, and ultimately decrease 
modifiable risks for chronic complications.  By routinely offering stress management/healthy 
coping training as part of DSME, patients at risk for psychological distress can be identified and 
supported. Dissemination of the results from this study may help to support the Healthy Coping 
outcome of AADE-7 Self-Care Behaviors and influence the use of Mindfulness as a stress 
management strategy throughout the VA system and elsewhere.  The goal to incorporate a 
mindful stress management intervention into DSME for US Veterans and to target healthy 
coping by using the AADE-7 Self-Care Behavior assessment tool is innovative. 
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1.4.3 Conceptual Model 
The conceptual framework for this study is underpinned by bio-psychosocial stress theory 
(Bernard & Krupat, 1994; Goldstein & McEwen, 2002; Lazarus & Folkman, 1987; Peyrot, 
McMurry, & Kruger, 1999; Selye, 1956). The conceptual model (Figure 1) is derived from the 
Model of Shared Psycho-Biological Pathways (APPENDIX A), which posits that a psychosocial 
intervention such as Mind-STRIDE can influence psychological (i.e., mindfulness,  
                        
Figure 1. Conceptual Model 
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healthy coping, and stress reduction), behavioral (i.e., DSM), and biological (i.e., Hba1c ) 
pathways.   
1.4.4 Preliminary Studies 
This researcher conducted four preliminary studies in preparation for this dissertation proposal. 
The first paper was a systematic review article of mind-body therapies performed in individuals 
with diabetes that was published in Diabetes Spectrum 2009 (APPENDIX B). This study 
provided much of the background for the current study. Using the search terms meditation, yoga, 
relaxation techniques, breathing exercises, diabetes type 1 or type 2, hyperinsulinism, and 
hemoglobin A, glycosylated, a query of three databases (Medline, CINAHL, and AMED) 
yielded 12 English language studies performed in adult participants between 1985 and 2007. Of 
these 12 studies, only one pilot study (Rosenzweig et al., 2007) looked at Mindfulness in persons 
with diabetes. This literature review helped to identify the gap in knowledge regarding the use of 
Mindfulness as a treatment strategy for diabetes.  
The second study was a survey conducted in 51 US Veterans with T2D from December 
2008 to March 2009 at the Veterans Affairs Pittsburgh Healthcare System (VAPHS) Diabetes 
Clinic. (APPENDIX C). This survey assessed feasibility and Veteran interest in participating in 
an 8-week MBSR research study at the University Drive (UD) location in Pittsburgh.  Of those 
polled, 31 Veterans (61%) reported having an interest in attending the MBSR program. 
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Respondents were mainly white (84%; 16% African American) men (98%) over the age of 55 
years (78%). Sixty-one percent of respondents requested printed information on stress 
management; 78% identified location as being a decisive factor for participation in a multiple-
session study. Goal of the 31-interested respondents were as follows: general stress reduction 
(48%); to improve diabetes control (23%); to improve weight and overall health (20%); to 
improve self-esteem (3%); to learn something new (6%). Twenty respondents had no interest in 
the proposed MBSR program. Reasons for no interest included:  location/lack of transportation 
(40%); having no stress or controlled stress (45%) or no interest in MBSR (15%). The 9 
respondents who stated they had no or controlled stress were all over age 55 years. We 
concluded from this survey that there is general interest in a stress management program among 
Veterans with diabetes, but that multiple sessions present a barrier to participation especially for 
Veterans who have to travel to Pittsburgh.  These findings were presented in a poster 
presentation at the 2009 Eastern Nursing Research Society (ENRS) conference in Providence, RI 
(APPENDIX D). 
The third preliminary study was a prospective observational study of MBSR performed in 
2010 that supported the feasibility of conducting an experimental study of MBSR in women with 
T2D (Manuscript 1). Moderate effect sizes for perceived stress, diabetes related distress and 
Hba1c were found.  Efforts to recruit individuals with T2D from the community who had an 
interest in and were available to participate in an existing 8-week stress reduction program 
proved challenging, costly, and did not address diabetes-specific issues, which participants 
thought would enhance a future program. 
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The fourth preliminary study was a review of the prevalence and recent findings for use 
of complementary and alternative medicine (CAM) therapies in diabetes care (APPENDIX E). 
This systematic review of CAM publications from 2010 to 2012 found that approximately 40% 
of the adult US population seeks to improve chronic disease management through use of CAM. 
We concluded from this review that although there have been promising results of CAM 
therapies reported in individuals with diabetes, more rigorous study is needed. 
 
1.5 RESEARCH DESIGN AND METHODS1 
1.5.1 Research Design 
The proposed investigation is a quantitative randomized controlled interventional pilot study 
with a repeated measures pre-post design.  
1.5.2 Setting 
The proposed study will be conducted at VAPHS, UD Division. VAPHS is an integrated 
healthcare system affiliated with the University of Pittsburgh that serves the Veteran  
__________________________ 
1The Research Design and Methods were modified for the current study after the original proposal. See 
Manuscript 2 for the modified research methodology and statistical analysis plan. 
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population throughout the tri-state area of Pennsylvania, Ohio and West Virginia and consists of 
3-divisions: 1) A medical, surgical outpatient primary and tertiary care facility at UD,  
2) A behavioral health outpatient and tertiary care facility newly relocated at UD, and 3) H.J. 
Community living and Veterans recovery center located in Aspinwall PA, a nearby suburb of 
Pittsburgh. VAPHS also includes 5-community based outpatient clinics (CBOC).   
          VAPHS provides health care to approximately 17,000 US Veterans with diabetes, 
28% of total patients served (Frederick DeRubertis, personal communication, September, 2013). 
The UD location is the only VA location in the tri-state area that has a Department of 
Endocrinology and Metabolism. Veterans from the tri-state area of Pennsylvania, Ohio and West 
Virginia are referred to UD for diabetes care and DSME.  The Diabetes Nurse Educator receives 
approximately 250 DSME referrals annually. Classes are held Tuesday mornings from 9 AM to 
12 PM throughout the year in a spacious and comfortable conference room.  
 
The VA DSME program meets national standards and maintains recognition by the 
America Diabetes Association (ADA) Education Recognition Program (ERP) (Funnell, et al., 
2007). The curriculum utilizes elements of AADE-7 Behavioral Guidelines. The Diabetes Nurse 
Educator and Dietitian Educator teach the class. The conference room is reserved for the purpose 
of diabetes education for the entire day, and will be available for delivery of the Mind-STRIDE 
intervention following the DSME class. VA transportation is provided free of charge to all 
Veterans traveling from the CBOC’s and affiliate health centers who wish to take advantage of 
this service. 
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1.5.3 Population 
VAPHS serves adult male and female Veterans of all races and ethnicities. Demographic data of 
Veterans from Allegheny County provides a snapshot of a primarily older (76% between ages 45 
and 85 years; 41% between ages 65 and 85 years), non-Hispanic white (83%) male (92.4%) 
population (VETDATA, 2012). 
 
Sample 
The target sample of 60 participants, 30 participants per group, will be recruited from Veterans 
who have been referred for DSME by their VA healthcare providers.   Since this is a feasibility 
pilot study we will not attempt to adjust recruitment quotas for race, gender, or ethnicity, but 
anticipate that we will have access to a sample population similar to the demographic 
composition of the general population of the VAPHS. 
 
1.5.4 Sampling Procedures 
The diabetes nurse educator will provide information about the study by phone to potential 
candidates with Hba1c >7% who have been referred for DSME (Appendix F). VAPHS 
Endocrinology Department requires that an Hba1c be obtained prior to all diabetes management 
consults and referrals. Hba1c results are available to care providers in the VA Computerized 
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Patient Record System (CPRS).  The lead-time between referral and scheduled attendance in 
DSME class is approximately 14 days.  
Veterans interested in study participation will be asked for their permission for the 
investigator to call them to provide more information about the study. During this phone call, the 
researcher will explain the study in greater detail. Potential participants who remain interested 
will be asked to provide verbal consent for eligibility screening. A waiver of informed consent 
for phone screening will be obtained as per IRB requirements (Appendix G). Interested eligible 
candidates will be enrolled when they sign the Informed Consent (Appendix H).  After informed 
consent is obtained, participants will be randomly assigned to the Mind-STRIDE intervention 
group or DSME alone Control Group. A randomization algorithm will be used for the 
randomization procedure to two groups stratified by insulin use and partner participation. Group 
assignment will be determined via sealed envelopes opened in sequence. 
Inclusion criteria. Competent male and female Veterans with previous diagnosis of T1D 
or T2D for at least 6 months, Hba1c >7%, who have been on a stable medication regimen for at 
least 30 days and have been referred for DMSE meet inclusion criteria. Eligible participants must 
able to read, write and understand spoken English. 
Exclusion criteria.  Veterans are excluded who currently practice some form of 
Mindfulness such as yoga or meditation, have had documented serious physical or mental illness 
within the previous 30 days, are unwilling to be randomized to the intervention or control 
groups, anticipate relocating from the Pittsburgh area within the next 3 months, are deemed 
incompetent or have cognitive impairment (as documented in the Computerized Patient Record 
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System, CPRS), or actively abuse alcohol or drugs, or have other physical or mental conditions 
that may interfere with the ability to comprehend the informed consent and/or actively 
participate in the study.  Pregnant women are also excluded from participation. 
 
Sample Size Justification  
A sample size of 26 participants in each group will achieve 80% power to detect an effect size as 
low as .2 for between and within interaction effects and .34 for between interaction effects for a 
two way mixed analysis of variance (ANOVA) with  set at .05 (Buchner, Erdfelder, Faul, & 
Lang, 2009). Correlation power analysis also performed for the exploratory aim determined that 
a total sample size of 50 will achieve 80% power to detect a moderate difference of -0.45849 
between the null hypothesis correlation of 0.0 and the alternative hypothesis correlation of 
0.45849 using a two-sided hypothesis test with a significance level of .01. The sample size will 
be increased by 20% to a total of 30 participants per group for attrition. 
1.5.5 Instruments (APPENDIX I) 
Demographic questionnaire. This questionnaire includes age, race, and ethnicity, duration of 
diabetes, marital status, occupation, employment status, and level of education. 
 Satisfaction. Satisfaction with the Mind-STRIDE class and home practice will be assessed 
using a 6-item questionnaire on a 5-point Likert scale (“Strongly disagree” to “Strongly Agree”). 
Sample items are, “This class was interesting and easy to understand.” and “I plan to continue 
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practicing mindful stress management that I learned in class.” This instrument  was adapted from 
a satisfaction survey previously used for an educational diabetes intervention (Charron-
Prochownik, Hannan, Sereika, Becker, & Rogers-Fischl, 2006). 
Adherence to home practice.  Each participant’s adherence to home mindfulness practice will 
be assessed as number of weekly home practice sessions performed and the number of home 
practice diaries completed. 
Mindfulness. Mindfulness will be  measured by the  “5-Facet Mindfulness Questionnaire” 
(FFMQ), a validated questionnaire consisting of 39 items on a 5-point Likert scale  (“Never or 
very rarely true” to “Very often or always true”) based on a factor analytic study of 5- 
independently developed mindfulness questionnaires.  It measures 5-facets representing elements 
of mindfulness: observing, which refers to noticing or attending to internal and external 
experiences, such as thoughts, sensations, emotions, sounds, sights, and smells; describing, 
which refers to the ability to describe one’s emotions and feelings; acting with awareness, which 
includes attending to one’s activities in the present moment; non-judging of inner experience, 
which refers to taking a non-evaluative attitude toward thoughts and feelings; and non-reactivity 
to inner experience, which includes allowing thoughts and feelings to come and go, without 
getting caught up in or  carried away by them. Each factor consists of 7 or 8 items. The five 
facets demonstrated adequate to good internal consistency ( ranging from 0.75 to 0.91) when 
tested in experienced meditators and non-meditators (Baer, Smith, Hopkins, Krietemeyer, & 
Toney, 2006).  
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Global perceived stress. The Perceived Stress Scale (PSS-10) is a 10-item shortened 
version of the earlier 14-item self-report instrument that provides a global measure of perceived 
stress in daily life. Items are presented on a 4-point Likert scale (“never” to “very often”). PSS-
10 measures frequency of stress feelings during the preceding month, and is a reliable measure of 
life-events stress measures and social anxiety (Cohen, Kamarck, & Mermelstein, 1983). The 
Cronbach’s α for the PSS was .84 or .86 and the test-retest reliability was .55 in 6 weeks in 
previous studies performed in college students. 
Diabetes-related distress. “Problem Areas in Diabetes” scale (PAID). The PAID 
questionnaire comprises 20 items describing common negative feelings associated with having 
diabetes, e.g. “Feeling scared when you think about living with diabetes?”; “Not having a clear 
and concrete goal for your diabetes care?” that are answered on a 5-point Likert scale (Not a 
problem to Serious problem). Item scores are summed to provide a total score of emotional 
distress, with higher scores denoting greater distress. The PAID scale has high internal reliability 
(Cronbach’s α >.90) and has shown effect sizes between 0.30 and 0.65 across different 
psychosocial, educational, and medical interventions (Fisher, Glasgow, Mullan, Skaff, & 
Polonsky, 2008). 
Diabetes-related coping. Diabetes-related coping is assessed by 2 measures:  
a. “Diabetes Empowerment Scale Short Form” (DES-SF), a brief overall assessment of 
diabetes related psychosocial self-efficacy that consists of 9-items on a 5-point Likert scale 
(“Strongly agree” to “Strongly disagree”) adapted from the original 37 item DES scale. (R. M. 
Anderson, Funnell, Fitgerald, & Marrero, 2000). Cronbach’s   of the DES-SF = 0.84 and 
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content validity are supported in a study of 229 individuals with diabetes who completed a 6-
week DSME program (Anderson R.M., Fitzgerald J.T., Gruppen, Funnell, & Oh, 2003),  
b.Support Attitudes Sub-scale of the Diabetes Care Profile (DCP), a self-administered 
questionnaire that assesses social and psychological factors related to diabetes and its treatment. 
The DCP Support Attitudes Subscale consists of 4 questions: 1 single answer multiple-choice 
question and 3 other questions, each with 6 sub-questions, on a 5-point Likert scale (“Strongly 
disagree” to “Strongly agree”). Cronbach’s α for the Support Attitudes Subscale was .69 and .73 
demonstrating reliability.  The Social Attitudes Subscale significantly (p .01) correlated with 
The Social Provisions Scale (r=.51), CES depression scale (r=-.35) and the Happiness and 
Satisfaction scale (r=.25) demonstrating concurrent validity (Fitgerald, Davis, Connell, Funnell, 
& Hiss, 1996).  
DSM behaviors.  DSM behaviors measured by 4-items on a 5- point Likert scale (“None 
of the time” to “All of the time”) also adapted from the DCP (Fitgerald, et al., 1996) will be used 
to measure DSM adherence related to diet, activity, self-monitoring of blood glucose, medication 
use and scheduled contact with health. The DCP is a 234-item 16-scale assessment designed to 
measure psychosocial factors related to diabetes and its treatment. Reliability and validity of the 
DCP was tested in US Veterans with T2D recruited from three VA hospitals in the Southwestern 
US. Cronbach’s  ranged from .63 to .95 in non-Hispanic Whites (n-238).  Mean values on the 
DCP scales were consistent within and across ethnicities lending support for its construct 
validity.   
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DSM goals. DSM goals are measured by the AADE-7 Self-Care Behavioral Assessment.  
Behavioral assessment and of goals met for each of 7-self-care behavioral domains scored on a 
10 point Likert scale (Not met to Achieved). This tool was created to assess core measures of 
outcome performance for DSME and was intended for use in individuals and populations, but to 
our knowledge this assessment has not previously been used in a research setting, and no 
psychometric testing has been performed. 
Glycemic Control. Glycemic control is measured by Hba1c, an estimate of average 
glycemic control over the preceding 2 months (Koenig, Peterson, Kilo, & et.al, 1976; Nathan, 
Singer, Hurxthal, & Goodson, 1984). Normal range Hba1c is 4.5 to 5.7% for non-diabetic 
individuals. The recommended range for most individuals with diabetes is less than 7%.  All 
Hba1c tests will be obtained by finger-stick by trained staff following standard operating 
procedures at in the VAPHS Diabetes or Primary Care clinics. National Glycohemoglobin 
Standardization Program certified methods were followed for the Siemens S025110 DCA 
Vantage Analyzer using latex immune-agglutination inhibition methodology. Coefficient of 
Variation (CV) = 2.9 to 5.4% in lay field testing compared to high pressure liquid 
chromatography (HPLC) performed at a reference laboratory at the University of Missouri 
Medical Center (Siemens Healthcare Diagnostics, Ltd., UK). 
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1.5.6 Intervention 
We adapted the Mind-STRIDE stress-management protocol from MBSR, (Kabat-Zinn, 1990), 
the Diabetes ACT Manual (Gregg, Hayes, & Callaghan, 2007), and AADE-7 Self-Care 
Behaviors (Mulcahy, et al., 2003). This 90-minute intervention will be delivered by this 
researcher who is a Nurse Practitioner and Certified Diabetes Educator with previous training in 
MBSR. The Mind-STRIDE intervention will be delivered immediately following the DSME 
class. The intervention consists of a didactic presentation, group activities and discussion, and 15 
minutes of mindfulness practice (APPENDIX J).  Mind-STRIDE participants will be instructed 
to perform 10 minutes of home mindfulness practice 6 days per week, and will be provided with 
an audio recording to guide their home practice that contained 3 Mindfulness meditations 
recorded by this researcher.  Mind-STRIDE participants will also be provided with paper diary 
sheets to document the date, duration and a brief description of their experience with each home 
practice session. The diaries will provide written feedback of subjects’ adherence to daily 
Mindfulness practice. Control group participants will be given the opportunity to receive the 
Mind-STRIDE intervention following completion of the study.  All participants will receive 
phone calls every 2 weeks to answer questions, to help maintain their engagement in the study, 
and to remind them of scheduled study visits (APPENDIX K). Mind-STRIDE participants will 
also receive one 30 minute Mindfulness booster session following the routine 1-month DSME 
follow-up visit with the dietitian (APPENDIX L). This session will consist of group discussion 
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regarding home mindfulness practice, a didactic presentation on problem solving, and brief 
group meditation practice. 
 
1.5.7 Procedures for Data Analysis 
Data analysis will be performed using IBM SPSS version 19 Statistical Package (SPSS Inc., 
Chicago, IL, 2010).  
Data Screening Procedures. Analysis will be performed initially to test the effectiveness 
of the randomization assignment using t-tests (parametric) or Mann-Whitney U (non-parametric) 
for continuous outcomes and chi square tests for categorical values and percentages to detect 
significant baseline differences between groups. Significant group differences in gender, BMI, or 
Hba1c will be used as covariates in mixed effects modeling. All randomized participants will be 
included in the analysis regardless of follow-up status according to the intention to treat principle 
(Lachin, 2000). 
Normality and Outliers. Data will be checked by proofreading, assessment of range and 
contingency table assessment before proceeding to formal analysis. Data entry and coding will  
be rechecked if discrepancies are detected. The data will then be evaluated for extreme or 
discrepant values first univariately then multivariately. Outliers will be evaluated to determine if 
they are members of the intended sampled population versus an extreme value of the target 
population.  Dichotomous values with disproportionate split will be considered outliers. 
  
 
 
24 
 
Graphically, histograms, box plots and normality probably plots will used to help visualize data 
points that are removed from the rest of the distribution of data. ID number in SPSS will be used 
to identify aberrant cases. Statistically, cases with Z scores on one or more variables that are 
>3.29 will be considered potential univariate outliers.  
Scatterplots will be used to visualize multivariate outliers, however, scatterplots are of  
limited value when ≥ 3 variables are looked at simultaneously.  Mahalanobis distance will be 
statistically generated in SPSS using a dummy DV to run the procedure. Outliers will be assessed 
in each group at each time point.          
 Once the outliers are identified and on which variable or variables the outlier is 
discrepant, it will be decided whether to modify the scores or to delete outliers that are discrepant 
or erroneous. The examination of outliers will also determine to which kinds of cases the results 
of this study will apply. Outliers that are part of the target population will remain in the analysis 
and steps will be taken to reduce the impact through transformations. 
The underlying assumption of Normality will be assessed by looking at measures of 
skewness and kurtosis, ideally looking for values close to zero. Measures greater than 3 after 
being divided by their standard error will be considered generally significant.  With the small 
sample size of this study, an alpha level of .01 will be used to evaluate significance of skewness 
and kurtosis. The Shapiro-Wilk test will be used to provide further evidence for normality in 
which a non-significant test statistic indicates that the data are from a normally distributed 
sample. Graphically, normal and detrended probability plots will be used to observe if data points 
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fall in a straight line indicating normality. Frequency histograms will also be generated to 
observe for dispersion of the data. 
Linearity, Homoscedasticity Non-additivity, Sphericity and Multicollinearity. 
Linearity will be grossly assessed by bivariate scatterplots looking for a desired oval-shaped 
distribution. Residual plots (standard residuals vs. predicted values) will also be assessed. If 
nonlinear, variables will be transformed to enhance linearity with the use of dummy variables. 
Homoscedasticity. Homoscedasticity will be examined by the Levene test and by Spread 
and Level plots looking for a desired cluster of the data points around the horizontal line 
suggesting that the group variance is constant. If homoscedasticity is not found, power 
transformation of the variables will be considered to stabilize the variance and strengthen the 
analysis. 
Violations of Additivity, an assumption of repeated measures ANOVA, will be assessed 
by the Tukey test for non-additivity (Huck, 2004). We will transform the data as recommended if 
the non-additivity test is significant. However, we will not assess for the assumptions of 
Sphericity and Compound Symmetry because these assumptions do not apply to within group 
ANOVA having only two levels such as in pre-posttests (Algina & Kesselman, 1997). 
 If assumptions are not met, data transformations will be performed and compared. 
Constants may be added if the original distribution contains values less than one; log and square 
root transformations will be compared. The direction of the skew will be considered in deciding 
whether to use the transformed data. The decision to use transformed data will include keeping 
the interpretation as simple as possible for the target audience.  
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Multicollinearity (for regression analysis). Careful screening for multicollinearity will 
be performed in SPSS by generating conditioning indices and Tolerance and Variance Inflation 
Factors (VIF) statistics. Using Belsey et al.’s criteria, a conditioning index greater than 30 for a 
given dimension in addition to variance proportions greater than .5 for a least 2 variables will be 
considered suggestive of multicollinearity (Tabachnick & Fidell, 2007). Likewise variables 
having a VIF greater than .9 will be interpreted as multicollinear suggesting statistical instability 
and will be dealt with by averaging the collinear variables. Tolerance of 0 (1- the squared 
multiple correlation of the variable) will be interpreted as having singularity.  In this case, the 
variable will be examined for an obvious source of singularity and will be deleted from the 
analysis 
Homogeneity of Regression Slopes (for ANCOVA). To determine if the slope 
homogeneity assumption is upheld, we will perform an F-test to test the interaction between pre-
test and post-test scores. A non-significant finding will lead us to conclude that the covariates 
relate similarly to the dependent measure for each group and that ANCOVA is a tenable approach 
(Huck, 2004). If the result is significant, then we will transform the data and retest the 
assumption using transformed data. If the assumption remains violated, ANCOVA will not be 
performed. 
Independence of Covariate and Treatments (for ANCOVA).  To meet this assumption, 
we will ensure that all baseline data is collected prior to the delivery of the Mind-STRIDE 
intervention. 
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Missing Data. Data will be analyzed for data Missing Completely at Random (MCAR). 
If data is not MCAR, we will assume it is Missing at Random (MAR) given the voluntary nature 
of the study.  Data decisions will be made to impute missing data using statistical software. 
(Tabachnick & Fidell, 2007).    We will take measures to avoid missing data by reassuring 
participants that all responses will be confidential and that there are no wrong answers. We will 
also review all assessments for completeness during the session in which it is collected. We will 
phone participants every two weeks to help keep them engaged in the study and remind them of 
scheduled assessment visits.  
 
Data Analysis Procedures for Specific Aim 1 
Aim 1: To explore the feasibility and satisfaction of implementing the Mind-STRIDE 
intervention embedded within a routine (DSME) program for US Veterans with diabetes.  
Research Question (RQ) 1: Is Mind-STRIDE a feasible and acceptable addition to 
routine DSME for US Veterans?  
We will explore rate of recruitment and retention of participants.  Recruitment rates will 
be calculated as the percentage of participants recruited from the total number of eligible patients 
who attended DSME classes at UD during the recruitment period.  The percentage of eligible 
patients who were enrolled in the study will also be computed.  Retention will be defined as 
completion of baseline and 3 month follow-up visits.  Adherence to home Mindfulness practice 
will be measured as the number of home practice diaries completed.  Acceptance and satisfaction 
with the Mind-STRIDE program will be determined by satisfaction scores and participant 
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comments recorded in the home practice diaries and investigator field notes. Participant family 
and significant others will be invited to participate, and the number of those who attend will be 
recorded. Logs will be kept of all necessary resources and expenditures required to conduct the 
study. 
 
Data Analysis Procedures for Aim 2 
Aim 2: To explore the 3-month follow-up effects of Mind-STRIDE on mindfulness; perceived 
stress, diabetes-related coping and distress, social support and self-management behaviors/goals; 
and glycemic control in US Veterans with diabetes compared to controls who received DSME 
alone. 
Research Questions: Compared to Controls, will veterans who receive Mind- STRIDE 
demonstrate: 
RQ 2.1: greater mindfulness and diabetes-related coping and decreased perceived stress 
and diabetes-related distress from baseline to 3-month follow-up? 
RQ 2.2: attain greater diabetes self-management behaviors and meet more behavioral 
goals from baseline to 3-month follow-up? 
RQ 2.3: achieve a greater reduction in hemoglobin A1C (Hba1c) from baseline to 3-
month follow-up? 
 General Linear Modeling or Generalized Linear Modeling (nonparametric), will be used 
for Two Way Mixed ANOVA for Aim 2.  Each intermediate variable and (Hba1c), the primary 
dependent variable, will be analyzed at baseline and at 3-months following the Mind-STRIDE 
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intervention (the independent variable).  Group by time effects will be analyzed to compute point 
estimates, confidence intervals, and effect sizes for the between group effect (group assignment) 
and within group effect (time) and for within and between interaction effects.  Repeated 
measures will be used to find the best covariance structure and explore possible correlations.  
 If significant within group correlations greater than 0.2 are found, repeated measures 
analysis of covariance (ANCOVA) will be performed to achieve greater power. Covariates will 
be screened for significant between group differences using t-tests or a non-parametric 
equivalent, and additional assumptions of ANCOVA will be examined prior to being entered into 
the model.  
 
Data Analysis Procedures for the Exploratory Aim 
Exploratory Aim. To explore the relationship of mindfulness with perceived stress, diabetes-
related coping, distress, social support, and self-management behaviors, and glycemic control in 
US Veterans.   
Because of the small sample size exploration of the relationships between all variables is 
statistically limited. For example, methods that examine co-variation such as path analysis or 
structural equation modeling (SEM), require larger sample sizes to have statistical stability and 
are not appropriate for this small pilot study. Therefore, scatter plots will be generated to observe 
for the magnitude and direction of relationships; and relationships will be quantified using 
Pearson product moment or Spearman correlations if nonparametric.  Linear regression will be 
performed to estimate correlations and to explain the proportion of variance between variables. 
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Mind-STRIDE, the independent variable, potential independent covariates  (mindfulness, 
perceived stress, diabetes –related stress and coping, social support and DSM behaviors) and the 
primary dependent variables (Hba1c) will be explored; then, multivariate regression will be 
performed to approximate best model fit. Possible moderation and mediation effects of potential 
covariates on the dependent variables will be explored. Potential moderators will be determined 
as significant interactions effects in a hierarchical multiple regression model (Baron & Kenny, 
1986). To test for mediation, we will perform the Sobel test if requirements for mediation are 
met and the assumption of normality is not violated (Baron & Kenny, 1986). In cases of non-
normality, which is very likely in this small sample, the Bootstrapping method will be used 
instead (Shrout & Bolger, 2002). We may also test for Moderated Mediation for different groups 
or levels of continuous moderator variables when appropriate (Mullan, Judd, & Yzerbyt, 2005). 
1.5.8 Procedures for data collection 
Data will be collected by seven self-report questionnaires and the AADE-7 Self-care Behavioral 
Assessment completed by the Dietitian: 
  The Demographic questionnaire will be completed at baseline. 
 The FFMQ, PPS-10, PAID, DES-SF, and Satisfaction questionnaires will be completed 
at baseline, 1 month, and 3 months.  
 The Support Attitudes and DSM behavior questionnaire will be completed at baseline and 
3 months. 
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 AADE-7 Self –behavioral assessment will be completed by the Dietitian during the 1 
month and 3 month follow-up visits. 
 
Hba1c values within 1 month of DSME class will be extracted from CPRS.  Each 
participant will be provided with 12-postage-paid pre-addressed envelopes and will be asked to 
mail in home practice diaries each week, even if they did not make any entries.  Hba1c values 
will be obtained from CPRS within 1-month of the Baseline and 3-month research visits. 
VAPHS care standards require that Hba1c be obtained every 3 months in patients receiving 
treatment for diabetes as part of usual care. 
Each participant will establish DSM goals during DSME class in collaboration with the 
Diabetes Nurse Educator. At 1 month and 3 month follow-up, the Dietitian Educator will re-
assess DSM goals that were actually attained using the AADE-7 Self-Care Behavior Form. 
Themes from the goal setting discussions will be documented in field notes. 
 
1.5.9 Study Limitations and Potential Difficulties 
This study is limited in the ability to make generalizations because it is a small pilot study being 
conducted at one site consisting of self-selected participants.  Since most of the data will be 
subjective responses, there is a possibility of bias and assessment effect. Action will be taken to 
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reduce this risk by reminding participants that their truthful responses on the questionnaires and 
home practice diaries are important to the quality of the research being conducted. 
It is also possible that the study will be limited by missing data from participants who do 
not complete the study. We will reduce this risk by taking the following actions to improve 
participant retention in the study: 1) Phone calls will be made to all participants every 2 weeks.  
If the participant cannot be reached, a message will be left on their answering machine. If they 
do not have an answering machine a letter will be sent. 2) Participants will be reminded of all 
upcoming research sessions. 3) Lunch will be provided to all participants between the DSME 
session and the Mind-STRIDE intervention.  4) All participants will receive an MP-3 player 
containing an audio recording of the mindfulness home practice exercise. The Mind-STRIDE 
group will receive the MP-3 player during the Mind-STRIDE session; the Control group will 
receive the MP-3 player following completion of the study. 5) All participants will receive a ten-
dollar check at the end of the study as reimbursement for their time. 
 
Table 1. Time Table for Project Activities 
Time after proposal defense 0-20 20- 32 32-48 48-52 
Recruitment/data collection X    
Consult with statistician X X X X 
Data entry/verification X X   
Data analysis  X X  
Preparation of Final Report   X X 
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1.5.10 Research Participant Risk and Protection 
Eligible candidates over age 18 assented by the diabetes nurse educator will be contacted by 
phone. The study was explained in detail and phone consent for screening will be obtained from 
interested candidates. A HIPAA waiver will be requested as required by the VAPHS IRB. Prior 
to the DSME class, details of the study will be provided to interested eligible candidates in 
person and all questions were answered.   After the study is fully explained, all questions will be 
answered and informed consent was obtained. Prior to study modification, participants will be 
randomized to the Mind-STRIDE group or a control group.  There will be no restriction of 
enrollment based on gender, racial group or ethnicity.  
The potential risks to research participants in this study will be minimal and include 
possible discomfort as a result of discussing personal feelings in a group setting, and physical or 
psychological discomfort from remaining silent and in a still position for 10 to 15 minutes during 
Mindfulness practice. We will take measures to reduce these risks by protecting participant 
confidentiality and by de-identifying all data. Electronic data will be stored in a password 
protected file on the VAPHS network drive. All hard copies will be stored in locked cabinets 
within a locked study office at VAPHS, UD. We will create a comfortable and safe space for the 
Mind-STRIDE class and will maintain a non-threatening and reassuring environment.  Lastly, we 
will provide Mind-STRIDE participants with alternative postures and suggestions for relieving 
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tension and/ or discomfort during mindfulness practice sessions.  Findings of the study will be 
available to all participants after data analysis is completed.  
 
1.5.11 Human Participants 
a.  Participants in this study will include US Veterans with type 1 or T2D, over age 18 years, 
with Hba1c > 7%, who have been referred for DSME at VAPHS, UD.    
Inclusion criteria:  Competent male and female US Veterans with previous diagnosis of 
diabetes, Hba1c > 7%, who have been on a stable medication regimen for at least 30 days and 
have been referred for DMSE. Eligible participants must be able to read, write and understand 
spoken English. 
 Exclusion criteria: Veterans who currently practice some form of Mindfulness such as yoga or 
meditation, have had a documented history of serious physical or mental illness in the past 30 
days, are unwilling to be randomized, are pregnant or actively trying to get pregnant, or 
anticipate relocating from the Pittsburgh area within the next 3 months, have CPRS-documented 
incompetence, cognitive impairment or alcohol or drug use that could potentially have interfere 
with the ability to comprehend the informed consent and/or actively participate in the study.  
b. The collected data will be used for research purposes. These data include self-report 
questionnaires and home practice diaries. Demographic data will be collected from the 
computerized patient record that will included age, race, and ethnicity, duration of diabetes, 
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marital status, occupation, and employment status.   Hba1c results performed within 1 month of 
baseline and 3-month follow-up visits will be collected from CPRS. 
c. It is possible that the study will be limited by missing data from participants who do 
complete the study or study questionnaires.  We will take the following actions to improve 
participant retention in the study: 1) Phone calls will be made to participants every 2 weeks. If 
the participant are not reached, a message will be left on their answering machine. If they do not 
have an answering machine, a letter will be sent. 2) Participants will be reminded of all 
upcoming research visits. 3) Lunch will be provided to all participants between the DSME 
session and the Mind-STRIDE intervention. 4) Participants will receive equipment necessary to 
listen to the home practice audio recording. 5) All participants will receive a ten-dollar check 
after completion of each research visit as reimbursement for their time. 
d. The potential risks to research participants in this study are minimal and include 
possible breach of confidentiality, discomfort discussing personal feelings in a group setting, and 
physical or psychological discomfort from remaining silent and in a still position for 10 to 15 
minute during mindfulness practice.  
e. We will take measures to reduce these risks by protecting participant confidentiality 
and by de-identifying all data. Electronic data will be stored in a password protected file on the 
VAPHS network drive. All hard copies will be stored in locked cabinets within a locked study 
office at VAPHS, UD. We will create a comfortable and safe space for the Mind-STRIDE class 
and will maintain a non-threatening and reassuring environment.  Lastly, we will provide Mind-
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STRIDE participants with alternative postures and suggestions for relieving tension and, or 
discomfort during mindfulness practice sessions.  
f. This is a minimal risk study. The time commitment for the Mind-STRIDE group will 
be approximately 2.5 hours on-site at VAPHS UD plus 10 minutes of home mindfulness practice 
6-days per week for 12 weeks, equaling an additional 12 hours for a total of 14.5 hours over a 3-
month period. The time commitment for Control participants will be approximately 1.5 hours 
over the same time period. The benefit of study participation for Mind-STRIDE participants will 
be to receive information on a stress management technique that may help them perceive less 
stress and improve coping and DSM skills. The benefit for all participants will be that their 
participation in this study will result in information pertinent to finding new strategies for stress 
management as part of routine DSME. Complementary mind-body therapies have the potential 
of providing cost effective, non-pharmacologic options for reducing diabetes-related stress and 
improving glycemic control.  This study will offer a low risk approach to investigating the 
benefits of Mindfulness, a mind-body modality that has shown promise in chronic disease 
management including diabetes. 
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2.0  SUMMARY OF THE STUDY 
The current feasibility pilot study was conducted at VAPHS University Drive division, from 
September 1, 2012 to June 1, 2013 to explore the addition of a Mindfulness stress management 
component embedded within routine DSME to facilitate Healthy Copy, one of 7-key self-care 
behavioral outcomes. We developed a MINDful STRess Reduction In Diabetes Education 
program called Mind-STRIDE, loosely based on MBSR and the ACT Manual for Diabetes Self-
management that incorporated practical stress-management training instruction into routine 
DSME offered to US Veterans at VAPHS. 
           A small observational feasibility pilot study (Manuscript 1) was conducted in 6-women 
who participated in an 8-week community MBSR program in preparation for development of the  
Mind-STRIDE intervention and current pilot study. The preliminary pilot study informed the 
current study by supporting the acceptance of Mindfulness in higher-risk individuals with 
diabetes, and highlighted the importance of creating a diabetes-specific intervention. The results 
of this preliminary pilot study also provided effect size estimates that informed sample size 
calculations and power analysis, and helped to delineate outcome measures and the research 
setting requirements for the present Veterans’ study. 
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          In preparation for the current study, this primary investigator conducted a Veterans’ survey 
(APPENDIX D), participated in a community MBSR program, and attended a week-long MBSR 
teacher training at the Omega Institute in Rhinebeck NY taught by Dr. Jon Kabat-Zinn and Dr. 
Saki Santorelli, the originators of MBSR from the University of Massachusetts Medical School. 
Following approval of the original proposal, the content validity of the Mind-STRIDE 
intervention was corroborated by a clinical psychologist, who is also an experienced MBSR 
teacher and practitioner. Audio taped practice sessions were held at the UPMC Center for 
Integrative Medicine to ensure proficiency in presenting the material in an authentic and cogent 
manner. To ensure fidelity of the intervention, Mind-STRIDE sessions were audio taped and 
evaluated by a member of the research team to ensure that essential talking points and 
mindfulness practice segments were consistently presented. This researcher also prepared audio 
recordings to guide participants with home practice. The recording includes voice-overs for three 
different mindfulness practices, Mindful Breathing/Body Scan, Mindful Movement, and Three-
Minute Breathing Space. 
There was a 6-month delay in the start of the study because of lengthy review by the VA 
Institutional Review Board (IRB). (IRB documents appear in APPENDIX M).  Although the 
study had been accepted for expedited review, institution-specific procedures and information 
security issues created the need for multiple revisions; for example, the information security 
officer prohibited the provision of MP-3 players to study participants, and a modification to use 
read-only computerized disks was finally approved. In addition, scanning of study questionnaires 
that had been formatted as “teleforms” to ensure data entry accuracy was not permitted off-site, 
  
 
 
39 
 
and since the VA did not have scanning capabilities, further protocol modifications were 
required. The IRB approved the original proposal in August of 2012. The research team was 
oriented and the first participants were enrolled in September, 2012.   
Initially recruitment was slow. There was a limited number of Veterans who met 
inclusion criteria, and there was poor class attendance, sometimes resulting in class 
cancellations. Several DSME classes were cancelled between November 2012 and January 2013 
during the holiday season, further adding to recruitment problems. DSME class enrollment for 
each class had typically been open to ten Veterans, but it was not uncommon for just two or three 
of those who were registered to show-up. In an effort to increase class attendance, class 
registration was eventually increased to thirteen per class, which improved class size somewhat.   
2.1 STUDY MODIFICATION 
Shortly after the study started, VAPHS initiated a program to deliver DSME via Computerized 
Video Teleconferencing from the UD Division to outlying CBOC’s. As a result of this initiative, 
the number of monthly DSME classes held at University Drive was decreased by 50%. Since 
Veterans who received DSME via video teleconferencing represent a different condition, and 
were not eligible for recruitment, the study was modified to a one group quasi-experimental 
repeated measures design by consensus of the dissertation committee.  We had considered 
adding a non-participant comparison group of Veterans who completed DSME at University 
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Drive during the previous 6-months; however, we were apprised by the VA IRB that the 
approval process for this chart review would likely take more than 6-months. Since the only 
outcome variable available for comparison from this chart review would have been Hba1c, 
which was not the primary outcome, we decided not to pursue a comparison group for the 
purposes of this feasibility study.  The VA IRB granted approval for the revised specific aims 
and protocol in April of 2013.  The modified research design and methods and findings are 
detailed in the Results Manuscript (Manuscript 2). 
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3.0  MANUSCRIPT # 1 
Exploring Mindfulness Based Stress Reduction in Women with Type 2 Diabetes: A mixed 
methods pilot study 
 
3.1 ABSTRACT 
The purpose of this study is to explore the feasibility of introducing Mindfulness Based Stress 
Reduction (MBSR) as means of controlling stress and cultivating coping skills in women with 
type 2 diabetes (T2D). Healthy coping is identified as a key behavior of successful diabetes self-
management, yet stress reduction strategies central to healthy coping are not routinely offered 
during routine diabetes self-management education. Research has linked psychological stress 
with higher diabetes risks in women than men, indicating need to explore effective stress 
management tactics for women with diabetes. 
In this mixed-methods pilot study, we explored the feasibility of offering MBSR, an 8-
week psycho-educational program, to women with T2DM. Dispositional mindfulness (MAAS), 
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perceived stress (PSS), diabetes-related stress (PAID), quality (PSQI and metabolic control 
(A1C; lipids) were measured pre, post and 1-month following a standard 8-week MBSR 
intervention. Qualitative data were gathered by structured interviews and analyzed by concept 
analysis. 
All participants stated they would recommend MBSR to others with diabetes, and 5/6 
participants (83%) intended to continue mindfulness practice in their daily lives. Three 
qualitative themes emerged: 1) improved coping, and 2) connecting mind and body. Quantitative 
analysis showed positive pre-post changes in mindfulness, perceived stress, diabetes-related 
stress, and Hba1c that demonstrated moderate effect sizes and were sustained at 1-month except 
for Hba1c.  These findings support feasibility and acceptability of providing MBSR to women 
with T2D and suggest possible benefits that warrant further study.  
 
3.2 INTRODUCTION 
Daily self-management can be a source of stress for millions of people living with diabetes. 
Healthy coping is one of 7-behaviors identified as being essential to diabetes self-care. A key to 
healthy coping is a person’s ability to manage their response to stress in order to be more aware, 
balanced, and able to solve problems more effectively. Yet stress reduction strategies that 
cultivate healthy coping are not generally offered during routine diabetes education and care.   
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Previous studies associating psychological stress and diabetes risk have consistently 
shown a higher correlation in women than in men (Heraclides, Chandola, Witte, & Brunner, 
2012; Meisinger et al., 2002). Furthermore, there are gender differences in mortality, morbidity 
and psychological well-being in women who have diabetes compared to men (Auryan & Itamar, 
2008). Women with diabetes have a higher risk of adverse outcomes from cardiovascular events 
compared to men with diabetes and women who do not have diabetes (Travani, Bertuzzi, Gallus, 
Negri, & LaVecchia, 2002), suggesting that DSM and metabolic control may be especially 
important for women.  
It is known that the presence of diabetes doubles the odds of co-morbid depression (R. J. 
Anderson, Freedland, Clouse, & Lustman, 2001) and the risk may be greater in women. Analysis 
of data on 1,810 adults with diabetes from the 1999 National Health Interview Survey (NHIS) 
showed that female gender is an independent risk factor for major depression and is correlated 
with poorer metabolic control in younger women (Egede & Zheng, 2003).  During pregnancy 
and up to one year following childbirth, women with diabetes are twice as likely to be diagnosed 
with or treated for depression compared with pregnant women who do not have diabetes 
(Kozhimannil, Pereira, & Harlow, 2009). 
 In a study of 280 adults with type 1 diabetes (T1DM) women were found to use 
significantly less active coping mechanisms than men, report more depressive symptoms, and 
have poorer psychological adjustment to diabetes (Enzlin, Mathieu, & Demyttenaere, 2002). 
Depression in persons with diabetes can be two-fold, whereby depression and diabetes-related 
distress may coexist (Fisher et al., 2010). Studies have shown that diabetes-related distress is 
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positively correlated with Hba1c and is an independent and major contributor to poor DSM 
adherence in women who take insulin (Polonsky  et al., 1995). 
Finally, there is evidence that although stress management interventions may improve 
psychological well-being, findings related to glycemic control have been inconsistent (DiNardo, 
2009; McGinnis, et al., 2005; Surwit, et al., 2002). Mindfulness Based Stress Reduction (MBSR) 
has shown early evidence of positive results in patients with type 2 diabetes (Hartmann et al., 
2012;  Rosenzweig et al., 2010; Rosenzweig, et al., 2007; Teixeira, 2010; van Son, et al., 2013). 
There are few evidence-based stress reduction training programs available, therefore usual care 
currently consists of providing informational handouts.  
The purpose of this study is to explore the feasibility of offering MBSR, an 8-week 
psycho-education program of mindfulness training, to women with T2D as a means of 
decreasing perceived and diabetes-related stress and improving metabolic control.  
 
3.3 METHODS 
This study is a prospective mixed-methods feasibility pilot of MBSR in community women 
volunteers with T2D. The University of Pittsburgh Institutional Review Board granted approval, 
and informed consent was obtained from participants.  
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3.3.1   Mindfulness Intervention 
The MBSR program closely followed the curriculum developed at the Stress Reduction Clinic 
and the Center for Mindfulness in Medicine, Health Care, and Society of the University Of 
Massachusetts Medical School. The MBSR program consisted of 8 weekly 2-hour sessions that 
includes group discussion, focused breathing, mindful movement and didactic presentations on 
stress theory, mindful communications, and awareness training. The program’s objective was to 
help the participant to isolate and differentiate between thoughts, emotions, and physical 
sensations in the context of the present moment experience. The program also encouraged home 
mindfulness practice 40 minutes 6 days per week.  
Two trained and experienced MBSR teachers (a psychologist and a licensed clinical 
social worker) delivered the intervention separately to different groups according to the standard 
MBSR curriculum. Adherence to the MBSR program was measured by class attendance and 
completion of daily home practice log sheets that documented the date, duration and felt- 
experience of home practice.  Participants were instructed to return the log sheets to the 
researchers via mail or email each week during the duration of the study regardless of whether 
daily entries were completed. 
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3.3.2 Measures 
Quantitative outcomes included subjective and biological data. Subjective measures included the 
Perceived Stress Scale (PSS-10) (Cohen, et al., 1983), Problem Areas in Diabetes Scale (PAID) 
(Fisher, et al., 2008) and  the Mindfulness Attention Awareness Scale (MAAS) (Brown & Ryan, 
2003). Biological measures included blood pressure, Body Mass Index (BMI), fasting blood 
glucose, lipids panel, and Hba1c. Laboratory values were obtained by finger-stick in a certified 
lab at the University of Pittsburgh School of Nursing using Bayer A1C+ Now™ assay and 
Cholestech LDX™  Lipid + Glu cassettes.  
 
3.3.3 Analysis 
 Descriptive statistics were used to analyze baseline data that included demographic and general 
health information. Data were analyzed using SPSS (v19.0. Armonk, NY: IBM Corp.) 
Quantitative outcomes were measured pre-post and 1-month follow-up and are described as 
mean change and effect size. Because of the small sample size, parametric analysis was not 
possible. Change scores were used to calculate group by time effects. Qualitative data were 
gathered through home practice diaries and semi- structured interviews conducted at the follow-
up visit. Qualitative data were coded and categorized using constant comparative method 
(Strauss & Corbin, 1998). 
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3.4   RESULTS 
3.4.1 Participant Characteristics 
Six (43%) of 14-screened candidates were enrolled in the study; eight eligible candidates chose 
not to participate due to time conflicts with the MBSR class schedule. All 6 participants 
completed the 12-week study. At baseline, mean age was 55.7 years (range=42-69), A1C was 
6.9% (range=6.0-8.7%), and duration of diabetes was 4.9 years (range=2–10). Participants were 
primarily Caucasian (86%), college educated (71.4%), had multiple co-morbid conditions  (>4; 
86%); 4 participants had prior interest in mind-body therapies, i.e. yoga, meditation (57%), but 
none had previous MBSR experience. 
 
3.4.2   Adherence to Mindfulness Practice 
Participants attended an average of 6 weekly group sessions (range= 3-8 sessions); 4 participants 
attended 100% of sessions. One participant hospitalized for complications of an unrelated 
chronic illness during the course of the study missed several classes, but completed the study. 
100% of participants maintained daily home practice diaries. One month following the 
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intervention, 2 participants continued to submit home practice diaries.   83% (5) participants 
completed 1-month follow-up. One participant stated she was not able to complete the follow-up 
visit due to personal reasons.  
 
3.4.3 Quantitative Results 
Pre-post changes in the hypothesized direction were observed. There were small to large effect 
sizes between the MBSR intervention and mindfulness (d=.28), perceived stress (d=.95), 
diabetes related distress (d=.35), and A1C (d=.4) that were sustained or increased at 1 month 
follow up except for A1C (Table 1). Group-by-time effects showed trends in positive directions 
for mindfulness, perceived stress, and diabetes-related distress (Figure 2).   However, negative 
trends were observed for Hba1c (d= .4) and sleep quality (d=.2) from post-intervention at 1 
month follow-up (Figure 3). 
 
3.4.4  Qualitative Results 
Five women who completed the 1 month follow-up visit were highly satisfied with the program, 
planned to continue using the techniques they learned, and would recommend it to other persons 
with and without diabetes.  Four women reported greater awareness in their daily lives as a result 
of attending the program. Two concepts emerged from the qualitative data regarding the MBSR 
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intervention: 1) Improved coping, and 2) Connecting mind and body. Participant statements that 
support these concepts appear in Table 2. 
 
3.5  DISCUSSION 
Stress affects metabolic control in people with T2D through the interplay of physiologic and 
behavioral mechanisms. Increased psychological stress places women at particularly increased 
risk for diabetes related distress and complications. Healthy coping is an important diabetes self-
management behavior that may help mitigate the adverse effects of stress in women with 
diabetes. This mixed-methods pilot study suggests that MBSR is a feasible and potentially 
beneficial integrative therapy for women with T2D. 
Our finding that MBSR results in improved psychological coping among persons with 
T2D is consistent with other studies in patients with diabetes (Hartmann, et al., 2012; 
Rosenzweig, et al., 2007; Teixeira, 2010). Minimal effective MBSR dose has been a matter of 
interest, as researchers and clinicians seek to provide brief interventions to patients who may not 
have the availability to attend the traditional 8-week session programs (Klatt, Buckworth, & 
Malarkey, 2009). Expert opinion has posited that at least 3 sessions are required for efficacious 
effects. However, a 2007 randomized controlled trial of 81 patients with Type 2 Diabetes (T2D) 
found that subjects who received a 1-day acceptance and mindfulness intervention based on 
  
 
 
50 
 
Acceptance and Commitment Therapy (ACT)  plus usual DSME were more likely to report 
better DSM (p=.04) and have target-range Hba1c at 3 month follow-up (p< .001) than 
participants who received DSME alone (Gregg & Callaghan, 2007).  In this study, pre-post 
changes in Hba1c were significantly and independently mediated by changes in coping and DSM 
behaviors (p < .05). Mindfulness meditation instruction or practice was not included in this 
intervention. 
Despite research supporting the general health benefits of complementary and alternative 
therapies, integrative mind-body therapies such as MBSR are seldom used in clinical practice 
because of a perceived lack of clinical relevance. Therefore, further clinical studies 
demonstrating the feasibility of incorporating evidence-based mind-body therapies into routine 
diabetes education and care are important. 
Although this study is limited by small self-selected sample size that precludes causal 
inference, qualitative and quantitative results suggest that MBSR is positively received and may 
benefit women with T2D. All women participants completed the MBSR program. Several 
women continued daily MBSR practice even after the study’s conclusion. Participants 
unanimously agreed that MBSR was helpful, and that they would recommend the MBSR training 
to friends and acquaintances with and without diabetes.  
Women who self-selected to participate in this study had multiple co-morbid conditions, 
suggesting that women with more complicated health histories may be more apt to seek and 
participate in complementary health therapies. In fact, many of the women participants reported 
having had a special interest in mind-body modalities prior to participation in the study. 
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Women in this study found that MBSR improved their capacity for coping. Two women were to 
“breathe-through” neuropathic discomfort possibly by attaching less suffering to the perception 
of pain. (“I know it’s still there, but it seems easier to tolerate”). This is consistent with previous 
long term studies in chronic pain (Kabat-Zinn, Lipworth, Burney, & Sellers, 1987) that have 
shown sustained benefits of MBSR that varied according to disease specific conditions and 
amounts of home practice ( Rosenzweig, et al., 2010). 
The negative impact of stress in diabetes calls for practical, structured therapies to 
enhance healthy coping that can be routinely provided as an adjunct to usual DSME and care. 
MBSR and other mindfulness therapies may help to improve DSME and the ability to cope with 
the chronic demands and stress of the disease. MBSR presents a structured mind-body approach 
to chronic disease management that can be integrated into diabetes care and may help to improve 
psycho-biological and behavioral outcomes.  
3.5.1 Conclusion 
In conclusion, the findings of this mixed-methods pilot study support the feasibility and 
acceptability of studying MBSR in women with T2D. Further study of MBSR and its 
relationship to coping is warranted in a larger, more diverse sample of women and other groups 
at risk for stress-related complications. 
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Table 2. Quantitative Results and Mean Change 
Variable        Measure   Pre to post          d         Pre- follow-up         d 
                                                                   SD                              SD 
 
Mindfulness    MAAS   3.5  14.1     .28  7.5  17.3        .58          
Perceived Stress   PSS-10  3.7   3.4     .95  2.8  4.3  .72 
Diabetes-related Distress  PAID   7.3  15.1     .35  11.9  14  .69 
Sleep quality    PQSI     .33  16    -.07  1.2  .98 -.22 
Glycemic Control  Hba1c          .37  .58     .40  -.73  2.3 -.40 
d (.2=small effect; -5=moderate effect; .8=large effect) 
MAAS = Mindfulness Awareness and Awareness Scale 
PSS-10= Perceived Stress Scale 10-item 
PAID= Problem Areas in Diabetes Scale 
PQSI= Pittsburgh Quality Sleep Index 
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Figure 2. Group by Time Effects 
 
 
 
Table 3. Qualitative Comments and Statements 
 
Concept        Representative Statement 
 
Coping 
“…more confident …” “easier to cope” 
“…lowered my reaction to things…” 
“…it makes it easier to calm down and deal with aggravation and pain of diabetes…” 
 
Connecting mind and body 
“…able to visualize what is going on internally…” 
“…motivated me to exercise and take better care of myself.” 
“…I can now ‘breathe through’ my neuropathic pain” 
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4.0  MANUSCRIPT # 2 
A Mindful Approach to Diabetes Self-Management Education with Stress Reduction and 
Healthy Coping for US Veterans with Diabetes 
4.1 ABSTRACT 
Daily stressors of diabetes self-management (DSM) present ongoing challenges to individuals 
with diabetes. Healthy Coping has been identified one of seven key diabetes self-care behaviors; 
yet, stress reduction strategies central to healthy coping are not routinely offered, and few 
evidence-based strategies exist. There has been growing interest in mindful approaches to 
diabetes care.  We explored the effects of a psycho-educational mindfulness-intervention with 
home practice on diabetes related coping, distress, self-management behaviors/goals, and 
glycemic control in US veterans.  
Veterans with diabetes (N=35) were recruited from a recognized Diabetes Education 
program within the Veterans Affairs Healthcare System. Psycho-behavioral and glycemic 
outcomes were explored in participants who received diabetes education that included the 
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mindfulness intervention. Outcome variables were measured at baseline, 1-month and 3-month 
follow-up.  A recruitment rate of 62.5% was observed with retention of 71% of participants; 92% 
of participants agreed or strongly agreed that they would recommend a Mindfulness class to 
other persons with diabetes. At 3-months, significant inverse correlations were found for 
diabetes-related distress and 3 facets of mindfulness: acting with awareness (rs = -.539; p<.01), 
non-judgment (rs = -.534, p< .01), and non-reactivity (rs= -.524; p< .01) that had not been present 
at baseline. Nonparametric repeated measures analysis found significant pre-post improvements 
for diabetes-related distress (X2(2)
 = 8.603, n=16, p= -.01) and the observing (X2(2)
 = 6.035, n=17, 
p = .05), describing (X2(2)
 = 7.968, n=17, p=.02), and acting with awareness (X2(2)
 = 6.0, n=17, p= 
.05) facets of Mindfulness. Hba1c decreased significantly from baseline to 3 months (8.35%  
1.6; 7.31%  1.22; z=-2.154, p=.031; d=.73) consistent with prior studies of DSME.  These 
findings support the feasibility, acceptability, and possible benefits of a Mindfulness-based 
diabetes education intervention for US Veterans and warrant further study. 
4.2 INTRODUCTION 
It has been estimated that 25% of US Veterans who receive care through the Veterans Affairs 
Healthcare  (VAH) System have diabetes, affecting more than one million Veterans at any given 
time (Diabetes-QUERI Executive Committee, June, 2013).  Self-management of diabetes is 
essential to achieving metabolic control and preventing acute and chronic complications, but 
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negative emotional states can interfere with focused attention and goal-directed behaviors. 
Research has shown that psychological distress frequently occurs as a result of difficulty coping 
with the daily demands of self-management and fear of complications. The burden of diabetes-
related distress often interferes with adherence to DSM behaviors and compromises glycemic 
control.  
Individuals with diabetes commonly experience emotional distress related to diabetes, 
which can co-exist with depression and also can occur independently of it (Fisher, et al., 2010). 
Moreover, research suggests that stress is additive (McEwen, 2002) and that there is a bi-
directional relationship between activation of the physiological stress response and deregulation 
of glucose metabolism (Novak et al., 2013; Pan, Lucas, Sun, & et al., 2010). US Veterans with 
diabetes are even more vulnerable to negative emotional states given the cumulative nature of 
stress and the high percentage of Veterans who suffer from co-morbid depression and post-
traumatic stress (Department of Veterans Affairs, et al., 2012).  
To address the burden of DSM and issues related to diabetes-distress, Healthy Coping has 
been identified by the American Association of Diabetes Educators (AADE) as one of 7-self-
care behaviors essential to successful diabetes self-management (DSM) (Mulcahy, et al., 2003). 
Yet stress management techniques that cultivate healthy coping are not routinely offered as part 
of Diabetes Self-management Education (DSME) largely due to a scarcity of evidence-based 
approaches that can be incorporated into usual care.  Practical approaches to stress management 
and healthy coping are a needed to fill this gap. 
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DSME provides practical instruction to individuals with diabetes to increase their 
knowledge and skills to perform key self-care behaviors, but does not commonly provide 
training in stress management essential to healthy coping.  More people with diabetes are 
looking to complementary and integrative therapies to help improve their health and quality of 
life (DiNardo M.M., Gibson J.M., Siminerio L., Morell A.R., & Lee, 2012; Tilburt, et al., 2009). 
Mindfulness, an evidence-based stress management therapy, has been studied in diabetes and 
other chronic health conditions, and may represent a practical approach to filling this void. 
Scientific inquiry of mindfulness in diabetes has been limited, and to our knowledge mindfulness 
has not been explored in US Veterans with diabetes (DiNardo, 2009; HAIG Report, 2011).  
Guided by bio-psychosocial stress theory that posits that the inter-relationship of mind, 
body, and behavior influence an individual’s physiologic and functional health, we performed a 
pilot study to explore the feasibility and acceptability of providing mindfulness meditation 
training to US Veterans as part of DSME.  Our primary aim was to explore its acceptance by US 
Veterans, diabetes educators, and other health care providers, the number of interested, eligible 
participants available for recruitment, the engagement of significant others, systematic barriers 
and facilitators, and the time and resources needed to recruit, collect and analyze data. As a 
secondary aim, we sought to explore the 3-month follow-up effects of Mind-STRIDE on 
mindfulness, perceived stress, diabetes-related coping, distress, self-management 
behaviors/goals, and glycemic control. An exploratory aim was to examine correlations between 
each facet of Mindfulness with perceived stress, diabetes-related distress and coping, social 
support, diabetes self-management behaviors, and glycemic control. 
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4.3 BACKGROUND 
4.3.1 Diabetes Self–Management 
 Metabolic control and prevention of diabetic complications depend upon DSM and the 
realization of self-management behaviors and goals (Funnell & Anderson, 2004). DSM generally 
consists of healthy meal planning with regulation of carbohydrate and fat intake, planned daily 
activity, weight management, self-monitoring of blood glucose, avoidance and treatment of 
extreme blood glucose fluctuations, medication management, and compliance with regular 
diabetic risk assessments (Mensing, et al., 2007).  The rigorous demands of daily self-
management represents a significant burden in the lives of many people with diabetes (Funnell & 
Anderson, 2004; Russell, et al., 2005). This is because the patient is responsible for making 
decisions and implementing day-to-day self-care with intermittent instruction from health care 
providers (Funnell & Anderson, 2004). Moreover, performance of DSM requires a considerable 
amount of time each day that varies by severity of disease (Safford, et al., 2005). Estimates 
suggest that daily diabetes self-management can require 2 hours to perform (Russell, et al., 
2005). However, a cross-sectional study of 1482 patients with diabetes found that more than 1/3 
of patients neglect to perform important elements of DSM, with men being less vigilant than 
women in carrying out daily self-care tasks (Safford, et al., 2005). 
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4.3.2 Stress and Diabetes 
 The importance of stress management in diabetes control is known (Surwit, et al., 2002). The 
key to successful DSM is to provide the individual with knowledge, psychomotor skills, and 
effective psychological coping to facilitate lifestyle modifications (Mendoza, et al., 2010). 
Healthy coping is recognized as one of 7-key Diabetes Self-Care Behaviors (Mulcahy, et al., 
2003); yet, stress reduction strategies central to healthy coping are not routinely offered. There 
are few practical stress reduction programs that can be provided as part of routine DSME; 
therefore, usual care often consists of offering informational handouts rather than providing 
practical instruction and training. 
 
4.3.3 Mindfulness based therapies in diabetes 
Complementary mind-body approaches to chronic disease management have become a growing 
area of interest in health care (Tilburt, et al., 2009). One such therapy, Mindfulness, a concept 
derived from Buddhist philosophy, is defined as self-regulated attention to the present moment 
experience with non-judgmental acceptance of one’s own thoughts, feelings and sensations 
(Bishop, et al., 2004; Kabat-Zinn, 1990). Mindfulness is often associated with a state of calmness 
and increased awareness that supports an individual’s ability to cope. Mindfulness is cultivated 
through regular meditative practice and self-regulation. 
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Mindfulness Based Stress Reduction (MBSR), an evidence-based psycho-educational 
program that has been studied in many chronic health conditions for 40 years, has more recently 
been studied in diabetes.    MBSR is a group program consisting of eight weekly 21/2-hour 
sessions that include discussions, focused breathing, mindful movement, and didactic 
presentations on the physiologic stress response, mindful communications, and awareness 
training. The program’s objective is to help the participant to isolate and differentiate between 
thoughts, emotions, and physical sensations in the context of the present moment experience. 
The program also includes a one-day retreat and encourages home mindfulness practice for 40 
minutes 6 days per week.  
A 2009 review of mind-body therapies in diabetes by this researcher and others found 
just one study of mindfulness (DiNardo, 2009; Whitebird, et al., 2009).  The science of 
integrative mind-body therapies in general and mindfulness in diabetes in specific is an emerging 
field, and there have been noteworthy studies conducted in recent years. 
A small 2007 observational pilot study of MBSR in T2D (n=14) demonstrated significant 
decreases in Hba1c (d=.88, p=.03), mean arterial blood pressure (d=.48, p=.01), and 
psychological distress (d=.60, p=.07) independent of weight loss, medication change or change 
in level of activity (Rosenzweig, et al., 2007). In a larger 5-year randomized controlled trial 
(RCT), one-year intention to treat analysis found decreased levels of depression (d=.71, p=.01), 
improved health status (d=.54, p= .03), and diastolic blood pressure (d=0.78, p< .01) in the 
MBSR group (n=53) compared to controls (n=57) with per protocol analysis showing greater 
stress reduction (d=.64; p= .02) in the MBSR group. The Diabetes and Mindfulness Study 
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(DiaMind), a Dutch clinical trial of Mindfulness Based Cognitive Therapy (MBCT)(Teasdale J. 
D. et al., 2000), similar to MBSR, in people with T1D and T2D (n=139) found reductions in 
emotional distress and increased health-related quality of life.  No significant effect on Hba1c or 
diabetes-related distress was found, although those in the treatment group who had higher levels 
of diabetes distress at baseline showed a decreased trend (d =.70, p=.07).(van Son, et al., 2013). 
  Studies using functional magnetic resonance imaging (fmri) to view the brains of 
mindfulness meditation practitioners have provided intriguing evidence of physiologic changes 
in areas of the brain including the pre-frontal cortex and amygdale that regulate focus and 
attention (Luders, Clark, Narr, & Toga, 2011; Moore, Gruber, Derose, & Malinowski, 2012). 
Although these studies were not performed specifically in participants with diabetes, findings 
provide hypotheses about how Mindfulness might improve performance of DSM behaviors by 
strengthening cognitive focus and awareness. 
In a 2007 randomized controlled study of 81 patients with Type 2 Diabetes (T2D), 
participants who received a 1-day DSME class plus an “acceptance and mindfulness” 
intervention utilizing Acceptance and Commitment Therapy (ACT) were more likely to report 
better DSM (p= .04) and have target range Hba1c at 3-month follow-up than patients who 
received DSME alone (Gregg & Callaghan, 2007).  Changes in Hba1c were significantly and 
independently mediated by changes in coping and DSM behaviors (p< .05).  The study did not 
include mindfulness training, nor did it assess the level of diabetes-related stress among 
participants; but importantly, it demonstrated the efficacy of a one session mindfulness-based 
intervention coupled with DSME.   
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Despite evidence supporting the general health benefits of MBSR, it like other 
complementary and alternative therapies, is seldom used in clinical practice because of a 
perceived lack of clinical relevance (Tilburt, et al., 2009). Clinical studies, such as this one, are 
needed to demonstrate the feasibility of incorporating evidence-based integrative therapies into 
standard care to fill this gap. Further study of interventions that incorporate mindfulness into 
DSME may provide diabetes educators with an important tool for assisting patients to manage 
stress, improve glycemic control, and ultimately decrease modifiable risks for diabetic 
complications. By routinely providing stress management and healthy coping training as part of 
DSME, patients at risk for psychological distress, burnout, and non-adherence can be identified 
and supported.  The current study taps into the Healthy Coping dimension of AADE-7 Self-Care 
Behaviors for US Veterans with diabetes and may influence further studies of Mindfulness as a 
Healthy Coping component of DSME throughout the VA system and elsewhere.  
 
4.3.4 Conceptual Framework 
The conceptual model for the current study is guided by bio-psychosocial stress theory (Bernard 
& Krupat, 1994; Goldstein & McEwen, 2002; Lazarus & Folkman, 1987; Selye, 1956), which 
posits that a psychosocial intervention such as Mind-STRIDE can influence biological outcomes 
(i.e., Hba1c) through  psychological (i.e., mindfulness, healthy coping, and stress reduction) and 
behavioral (i.e., DSM) pathways. 
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4.4 RESEARCH DESIGN AND METHODS 
The current study is a quasi-experimental feasibility pilot study having a pre-post intervention 
design conducted from September 2012 to September 2013. We adapted a MINDful STress 
Reduction In Diabetes Education (Mind-STRIDE) program from MBSR (Kabat-Zinn, 1990), and  
the Diabetes ACT Manual (Gregg, et al., 2007). This 90-minute intervention was delivered 
immediately following a DSME class conducted at an urban Veterans Affairs Healthcare facility 
by a Nurse Practitioner, Certified Diabetes Educator with training in MBSR. The intervention 
consisted of a didactic presentation, group activities and discussion, and 20 minutes of 
Mindfulness practice. The didactic presentation included an explanation of stress theory and an 
introduction to basic tenets of mindfulness, including “beginner’s” mind, non-attachment, non-
judgment and compassion. Participants were asked to set an intention of performing 10-15 
minutes of home mindfulness practice 6 days per week, and were provided with an audio tape 
recording to guide their home practice. Participants also received paper diaries to record their 
experience with each home practice session. Participants received a 30-minute booster session 
after one month that lasted 30 minutes and consisted of discussion and  ten minutes of 
mindfulness practice. 
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4.4.1  Sample 
A target sample consisted of US Veterans who had a diagnosis of diabetes for at least 6-months, 
an Hba1c > 7%, had been on stable diabetes medications for at least 1 month and were referred 
for DSME by their healthcare provider. Current Mindfulness meditation practitioners, Veterans 
having a documented history of recent serious physical or mental illness within the past 30 days, 
and Veterans with documented incompetence, cognitive impairment, or substance abuse were 
excluded. 
 
4.4.2 Measures 
Demographic information was obtained at baseline with a self-report questionnaire. Four 
additional self-report questionnaires (FFMQ, PSS-10, PAID, and DES-SF) were administered at 
baseline prior to the DSME class and also at the 1-month and 3-month follow-up visits.  Hba1c 
and three other questionnaires (DSM, and Diabetes Social Attitudes) were collected at baseline 
and at 3-month follow-up only. The AADE-7 Self -care Behavioral Assessment was performed 
at the 1-month and 3-month follow-up visits. 
Feasibility was computed as rates of recruitment and retention. We also examined factors 
related to enrollment and attrition, systematic barriers and facilitators, and kept records regarding 
significant other involvement, and needed resources. 
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Satisfaction. a). Participant Satisfaction was measured by a 6-item questionnaire on a 5-
point Likert scale (“Strongly agree” to “Strongly disagree”) and by participant comments from 
home practice diaries and investigator field notes (Table 1). b). Diabetes Educator Satisfaction 
was assessed by answers to 4-open ended questions and one Likert-type question (the questions 
are described in the Results section). 
Adherence to home mindfulness practice was assessed by completed home practice 
diaries. 
The 5-Facet Mindfulness Questionnaire (FFMQ) is a validated mindfulness instrument 
consisting of 39 items on a 5-point Likert scale (“Never or very rarely true” to “Very often or 
always true”) based on a factor analytic study of 5- independently developed Mindfulness 
questionnaires.  It measures 5-facets representing elements of mindfulness: observing, which 
refers to noticing or attending to internal and external experiences, such as thoughts, sensations, 
emotions, sounds, sights, and smells; describing, which refers to the ability to describe one’s 
emotions and feelings; acting with awareness, which includes attending to one’s activities in the 
present moment; non-judging of inner experience, which refers to taking a non-evaluative 
attitude toward thoughts and feelings; and non-reactivity to inner experience, which includes 
allowing thoughts and feelings to come and go, without getting caught up in or  carried away by 
them. The five facets demonstrated adequate to good internal consistency ( ranging from .75 to 
.91) when tested in experienced meditators and non-meditators (Baer, et al., 2006).  
The Perceived Stress Scale (PSS-10) is a 10-item self-report instrument that provides a 
global measure of perceived stress in daily life. Items are presented on a 4-point Likert scale 
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(“never” to “very often”). PSS-10 measures frequency of stress feelings during the preceding 
month, and is a reliable measure of life-events stress measures and social anxiety (Cohen, et al., 
1983). The Cronbach’s α for the PSS was .84 or .86 and the test-retest reliability was .55 in 6 
weeks in previous studies performed in college students. 
Problem Areas in Diabetes scale (PAID) comprises 20 items describing common 
negative feelings associated with having diabetes, e.g. “Feeling scared when you think about 
living with diabetes?”; “Not having a clear and concrete goal for your diabetes care?” that are 
answered on a 5-point Likert scale (Not a problem to Serious problem). Item scores are summed 
to provide a total score of emotional distress, with higher scores denoting greater distress. The 
PAID scale has high internal reliability (Cronbach’s α >.90) and has shown effect sizes between 
.30 and .65 across different psychosocial, educational, and medical interventions (Fisher, et al., 
2008). 
Diabetes Empowerment Scale Short Form (DES-SF) is a brief overall assessment of 
diabetes related psychosocial self-efficacy that consists of 9-items on a 5-point Likert scale 
(“Strongly agree” to “ Strongly disagree”) (R. M. Anderson, et al., 2000). Cronbach’s   of the 
DES-SF = .84, and content validity are supported in a study of 229 individuals with diabetes who 
completed a 6 week DSME program (Anderson R.M., et al., 2003). 
Support Attitudes Sub-scale of the Diabetes Care Profile (DCP) is a self-administered 
questionnaire that assesses social and psychological factors related to diabetes and its treatment. 
The DCP Support Attitudes Subscale consists of 4 questions: 1 single answer, multiple choice 
question and 3 other questions, each with 6 sub-questions, on a 5-point Likert scale (“Strongly 
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disagree” to “Strongly agree”). Cronbach’s α for the Support Attitudes Subscale was .69 and .73 
demonstrating reliability.  The Social Attitudes Subscale significantly (p .01) correlated with 
The Social Provisions Scale (r=.51), CES depression scale (r=-.35) and the Happiness and 
Satisfaction scale (r=.25) demonstrating concurrent validity (Fitgerald, et al., 1996).  
DSM behaviors are measured by 4-items on a 5- point Likert scale (“None of the time” to 
“All of the time”) also adapted from the DCP (Fitgerald, et al., 1996) to measure DSM adherence 
related to diet, activity, self-monitoring of blood glucose, medication use and scheduled contact 
with health.  Reliability and validity of the DCP was tested in US Veterans with T2D recruited 
from three VA hospitals in the Southwestern US. Cronbach's  ranged from .63 to .95 in non-
Hispanic Whites (n-238).   
DSM goals are measured by AADE-7 Self-Care Behavioral Assessment. Behavioral 
assessment of goals met for each of 7-self-care behavioral domains; Healthy eating, Being 
active, Monitoring blood glucose, Taking medications consistently, Problem solving, Healthy 
coping and Risk reduction.  Items are scored on a 10-point Likert scale (Not met to Achieved). 
This tool was created to assess core measures of outcome performance for DSME and was 
intended for use in individuals and populations, but to our knowledge, it has not previously been 
tested in a research setting, and its psychometric properties have not been determined. 
Glycemic Control is measured by Hba1c, an estimate of average glycemic control over 
the preceding 2 months (Koenig, et al., 1976). All Hba1c tests were obtained by finger-stick by 
trained staff using the Siemens S025110 DCA Vantage Analyzer that uses latex immuno-
agglutination inhibition methodology (CV=2.9-5.4% compared to high pressure liquid 
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chromatography that is performed in most standard labs) (Siemens Healthcare Diagnostics, Ltd., 
UK). Hba1c, generally ranges from 4.5-5.7 in healthy individuals, and the recommended value 
for most individuals with diabetes is <7%. 
4.4.3 Procedures for Data Analysis 
Data analysis was performed using IBM SPSS version 21 Statistical Package (SPSS Inc., 
Chicago, IL, 2010).    
 Descriptive Statistics. Demographic and outcome data were examined for measures of 
spread, distribution and central tendencies. Variable distributions were examined for normality 
and influential outliers.  
Normality and Outliers. Data were checked by proofreading, assessment of range and 
contingency table assessment before proceeding to formal analysis. Data entry and coding was 
rechecked when discrepancies are detected. The data were then evaluated for extreme or 
discrepant values. Outliers were evaluated to determine if they were part of the intended sampled 
population.  Graphically, histograms, box plots and normality probably plots were used to help 
visualize data points. ID number in SPSS was used to identify aberrant cases. Statistically, cases 
with Z scores on one or more variables that were >3.29 were considered potential univariate 
outliers.  
The underlying assumption of normality was assessed by looking at measures of 
skewness and kurtosis, ideally looking for values close to zero. Measures greater than 3 after 
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being divided by their standard error were considered generally significant.  With the small 
sample size of this study, an alpha level of .01 was used to evaluate significance of skewness and 
kurtosis. The Shapiro-Wilk test was used to provide further evidence for normality in which a 
non-significant test statistic indicated that the data were from a normally distributed 
sample. Graphically, normal and detrended probability plots were used to observe if data points 
fell in a straight line indicating normality. Frequency histograms were also generated to observe 
for dispersion of the data. 
Missing Data.  We reviewed each assessments for completeness during the session in 
which it is collected whenever possible. Participant cases with missing data were compared to 
those with complete data to examine for differences in baseline characteristics.  For any 
participant case in which a questionnaire was missing less than 30% of items at a specific time 
point, we substituted the mean score for each missing item (Tabachnick & Fidell, 2007).   Any 
questionnaire that had greater than 30% missing items was considered missing, and that 
individual case was not included in the analysis for that outcome at that time point.  
 
4.4.3.1 Data Analysis Procedure for the Primary Aim 
We explored the rates of recruitment and retention of participants and examined factors 
associated with enrollment and attrition.  Recruitment rates were calculated as the percentage of 
participants recruited from the total number of eligible patients who attended DSME classes 
during the recruitment period.  The percentage of eligible Veterans who were enrolled in the 
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study was computed.  Retention was defined as completion of baseline and 3 month follow-up 
visits.  Adherence to home Mindfulness practice was measured as whether any home practice 
diaries were completed.  Acceptance and satisfaction with the Mind-STRIDE program was 
determined by satisfaction scores and participant comments recorded in the home practice diaries 
and investigator field notes. Records were maintained regarding participation of significant 
others and for ongoing systematic and procedural issues pertinent to resources, costs and study 
time-frame. 
 
4.4.3.2  Data Analysis Procedures for the Secondary Aim 
Non-parametric analysis was performed for Aim 2, because of the small sample size, ordinal 
level data, and potential for non-normality. Non-parametric tests are less sensitive to outliers and 
do not rely on the assumptions of normality for validity; however they tend to be less robust than 
their parametric equivalents (Lomax, 2001).   Differences over time were analyzed using the 
Friedman Test, the non-parametric equivalent of the omnibus test or one-way repeated measures 
analysis of variance (ANOVA).  The Friedman test determines whether each individual’s median 
score differs significantly across all levels of the factor, in this case time, after taking into 
account the dependency among scores introduced by the repeated measures design (Green & 
Salkind, 2008).   
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Regardless of the outcome of the omnibus test, pairwise post-hoc comparisons were performed 
using Wilcoxon-signed rank tests with α set at ≤.05. The post hoc tests included the comparison 
of the three time points, thus three tests were performed for each outcome.  
The Wilcoxon-signed rank test, a nonparametric equivalent to the paired t-test, was also 
performed for all measures collected at only two time points. Like the Friedman test, it is based 
on median ranked scores. Typically, a Bonferroni correction would be performed when doing 
multiple comparisons to avoid Type-I error inflation; however, a less conservative approach (α 
≤.05) was used because of the exploratory nature of this study in which the emphasis was on the 
magnitude of the effects rather than on the level of significance.  
To examine the magnitude of the intervention on pairwise pre-post differences, effect 
sizes were computed using Cohen’s d, which reflects the strength of the association of two 
variables in a statistical sample; d of 0.2 was considered a "small" effect, 0.5 a "medium" effect, 
and 0.8 or greater was considered a "large" effect (Cohen, 1988).  It was important to compute 
effect sizes in this feasibility study to measure the magnitude of the differences between time 
points. Statistical significance does not reflect the clinical importance of the change over time; 
therefore, the effect size was calculated to examine an objective and standardized assessment of 
the observed effects. Because several outcomes were measured in the current investigation, the 
calculation of the standardized effect allowed for the comparison of clinical significance among 
all measures (Field, 2005).  The effect size estimates will also inform sample size calculations 
for future analysis plans in more confirmatory studies.  It is also sensible for researchers to report 
effect size estimates for use in meta-analytic studies that summarize multiple investigations with 
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the same research questions by synthesizing effect sizes (Field, 2005; Morgan, Reichert, & 
Harrison, 2002). 
4.4.3.3  Data Analysis Procedures for the Exploratory Aim 
To explore the associations between each facet of mindfulness with global perceived stress, 
diabetes-related distress and coping, performance of diabetes self-management behaviors, and 
Hba1c at baseline and 3-months following the Mind-STRIDE intervention. 
Baseline and 3–month correlations for each facet of mindfulness with all other outcome 
variables were presented as Spearman Rank-Order (Spearman’s rho) correlations with  set at 
0.05.  Spearman’s rho is a nonparametric test that measures monotonic relationships of ranked 
variables according to the direction of the correlation. As such, it is not sensitive to outliers and 
is suitable to use for non-normal distributions and ordinal data as with Likert scales (Huck, 
2004).  Point biserial correlations were presented for home practice adherence with all other 
outcome variables with  set at 0.05. Home practice adherence is scored dichotomously as 0 for 
no diaries and 1 for at least 1 diary completed. Correlation results are interpreted as 1.0 
indicating a perfect positive correlation and -1.0 indicating a perfect negative correlation with a 
result of 0.0 indicating no relationship. Generally, correlations below 0.5 are considered low; 0.5 
are moderate, and correlations close to 1.0 are considered high (Huck, 2004). 
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4.5 RESULTS 
4.5.1 Participant Characteristics 
Mind-STRIDE participants were generally obese (BMI 32 kg/m2), older (62  9.47 yrs), White 
(68.6%) males (94.3%) with T2D (80%) who attended some college.  A complete summary of 
participant demographics is presented in Table 3. 
4.5.2 Feasibility and Acceptability 
We explored feasibility by examining the number of potential eligible candidates who were 
referred to and attended DSME class at VAPHS UD campus from September 1, 2012 to June 1, 
2013. There were 56 potentially eligible candidates who attended DSME class during the period 
of recruitment who had an Hba1c   > 7%.  Of these, 43 provided assent to the Diabetes Educator. 
After hearing more about the study, this investigator screened 38 eligible candidates; of these, 35 
met inclusion criteria and were enrolled in the study. The rate of recruitment was 62.5%.  
Reasons offered by those who declined participation in the study included being “too busy”, not 
wanting to return to VAPHS UD despite assurances that efforts would be made to arrange study 
visits on the same day as another appointment. Other reasons for declining participation included 
having “no stress”, that the study was “too involved” and not being “able to commit” at this time. 
Of the 35 participants who were enrolled in the study, seven participants had been 
randomized to a control group prior to the study modifications and were not included in the 
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statistical analysis; four control group participants completed all 3 assessments. Twenty of 28 
Veterans in the intervention group completed the study with a retention rate of 71%. The 
combined overall retention rate for both groups was 69%.  A summary of attrition appears in 
Table 2. 
Although each participant was encouraged to bring a significant other to the Mind-
STRIDE program, only three participants were accompanied by a support person. Several 
participants commented, however, that they received encouragement and support from their 
spouse regarding participation in the program.  
4.5.2.1 Participant Satisfaction 
To assess participant satisfaction, Mind-STRIDE participants completed Satisfaction 
questionnaires at each study time point, with the following results: 
 100%- agreed or strongly agreed that class was interesting and easy to understand 
 96% - agreed or strongly agreed that they learned something new, and planned to 
continue practicing mindfulness 
 92%-agreed or strongly agreed that they would recommend a mindful stress management 
class to other people with diabetes 
 78% agreed or strongly agreed that the CD made home practice easier 
Comments taken from satisfaction questionnaires, home practice diaries and investigator 
field notes appear in Table 4.   
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4.5.2.2   Adherence to Home Practice 
 Only 39% (n=11) of participants completed a total of 45 weekly home practice diaries.  The 
number of weekly diaries completed per participant ranged from 1-diary to 12-diaries. The 
reported duration of home practice ranged from a “few minutes to 30 minutes per day” two to six 
days per week. Several participants reported that they practiced at home on a regular basis, but 
they did not complete diaries, and were coded 0 for adherence.  One participant acknowledged 
having no interest in Mindfulness or home practice, but completed the study “to benefit other 
veterans”.  
4.5.2.3 Diabetes Educator Satisfaction 
 We explored the acceptance and satisfaction of the diabetes nurse educator and dietitian 
educator who coordinate and teach the DMSE class and assisted with recruitment and assessment 
procedures. The diabetes educators answered 5-open ended questions about their participation 
and observations: 1) “What if anything about the study was difficult or burdensome for you?”   
2) “If the study were to be repeated what if anything would you suggest changing? “3) “What if 
any benefit did you observe in the Veterans who participated in the Mind-STRIDE study?” 4) 
“How do you feel about including stress management training as part of DSME?”  5) “On a scale 
of 0 to 10, 0 being “it was not worthwhile” to 10 “it was extremely worthwhile”, how would you 
describe the study?     
          The educators agreed that the start of the study was the most difficult aspect due to 
administrative and scheduling problems.  Attempts to gain phone assent from potential study 
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candidates was also burdensome.   Both thought that cumbersome research activities i.e. 
obtaining informed consent and the completion of baseline questionnaires would be better 
completed in advance of the class. Both thought it was too soon to tell if participants would have 
any long-term benefits.  However, the dietitian noted that several study participants bonded with 
the other Veterans in their intervention cohort, and seemed to benefit from interactions at follow-
up assessment visits. Both educators believe that stress management training should be included 
in DSME since it is not currently part of the curriculum. When asked how they would rate the 
study, one of the diabetes educators answered “8”, and the other answered “9” out of 10, 
indicating a very favorable evaluation of their experience except for they identified as systematic 
administrative hassles. 
4.5.3 Within Group Effects 
The Friedman Test found significant positive effects over time found for diabetes-related distress 
(X2(2)
 = 8.603, n =16, p = .01) and the observing (X2(2)
 = 6.035, n =17, p = .05), describing (X2(2)
 = 
7.968,  
n =17, p =.02), and acting with awareness (X2(2)
 = 6.0, n =17, p = .05) facets of Mindfulness. 
Wilcoxon-Signed Ranked pairwise comparisons were significant for diabetes-related distress 
from baseline to 3 months (Z = -2.67, p =.01, d =.75) and from 1 month to 3 months (Z = -3.042, 
p <.01, d =.64) with moderately large effect sizes.  No significant pairwise comparisons were 
found for observing or acting with awareness; however, there was a positive trend for observing 
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from 1 month to 3 months  (Z = -1.822, p =.07, d=.37). There were significant increases in 
describing from baseline to 1 month (Z = -2.110, p =.04, d = .28) and from baseline to 3 months 
(Z = -1.970, p =.05, d =.32) with small to medium effect sizes. 
Significant baseline to 1- month improvements were found for global perceived stress 
(Z= - 2.05, p = .04, d =.47) and for non-reacting (Z = -1.98, p =.04, d =.24) with medium to 
small effect sizes respectively. Significant baseline to 3-month improvements were observed for 
diabetes support needs (Z = -1.945, p =.05, d=.51),  DSM behaviors (Z = -2.089, p =.04, d =.51), 
AADE-7 goals of Healthy Eating (Z = -2.427, p =.02, d =.96), Taking Medications (Z = -2.207, 
p =.03, d =.56), and the composite AADE-7 score (Z =.2.765, p=.01, d=.67), and for Hba1c ( Z = 
-2.154, p =.03, d =.73), all demonstrating medium to large effects sizes. All other effect size 
calculations for paired comparisons were < .5. A summary of nonparametric repeated measures 
analyses and effect size estimates appears in Tables 6 to 9. 
4.5.4 Correlations 
Adherence to home practice as measured by home practice diaries did not correlate with any 
facet of Mindfulness.  When Spearman’s rho correlations were applied at baseline, there was a 
significant inverse relationship between diabetes coping (empowerment) with both global 
perceived stress (rs = -.37, p=.03) and with diabetes-related distress (rs = -.45, p=.01). There was 
also an inverse association between global perceived stress and DSM (rs = -.389, p=.03). Not 
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surprisingly, diabetes support needs positively correlated with support received (rs= .498, p 
<.01).  
Also at baseline, there were medium correlations noted between 3-mindfulness facets, 
acting with awareness with describing (rs=.484, p<.01) and with non-judgment (rs=.589, p<001); 
and for describing with non-judgment (rs=.592; p<.001).  Acting with awareness positively 
correlated with diabetes support needs (rs=.359; p=. 04). There were no there other significant 
baseline correlations for the Mindfulness facets.  
Notably at 3 months, significant correlations emerged between four of the mindfulness 
facets: acting with awareness was inversely correlated with global perceived stress (rs=.-59; 
p<.01) and diabetes-related distress (rs = -.539; p=.01), and was positively correlated with 
diabetes empowerment (rs=.421; p=.05) and DSM (rs=.464; p=.02). “Describing” was also 
positively correlated with diabetes empowerment (rs=.499; p=.02); “non-judgment” correlated 
inversely with global perceived stress (rs= 
 -.590; p< .01) and with diabetes-related stress (rs = -.534, p= .01), and positively with diabetes 
coping (empowerment) (rs =. 429; p = .04) and DSM (rs= .465; p=.02). Non- reactivity inversely 
correlated with diabetes-related distress (rs = -.524; p= .01). 
 A significant inverse correlation was found between diabetes-related distress and DSM 
at 3-months (rs= -.427; p=. 04). Positive correlations were found at 3-months for diabetes support 
needs with support received (rs=.792; p<.001), and for support received with support attitudes 
(rs=.547; p=.01). A complete summary of Spearman’s rho bivariate correlations appears in 
Tables 10 to 12. 
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4.6 DISCUSSION 
This pilot study demonstrates the feasibility and acceptability of introducing Mindfulness and 
Mindfulness training into DSME for US Veterans. The retention rate of over 70% and the high 
level of satisfaction among Mind-STRIDE participants and diabetes educators support the 
likelihood that a larger controlled study can be successfully implemented. There is precedent for 
successful meditation programs within the VAH System (Lang et al., 2012), and  according to 
the VA commissioned Haig Report (2011), there are 125 VA facilities that provide CAM or refer 
patients to CAM providers. 
 In addition to demonstrating feasibility and relevance, the results of this study as well 
as our previous pilot study (Manuscript 1) support the Model of Shared Psychobiological 
Pathways by demonstrating improvements in psychological (Mindfulness, stress and coping), 
behavioral (DSM and goals) and biological (Hba1c) outcome measures associated with a 
psychosocial intervention (Mind-STRIDE). Further application of this model to the study of 
Mindfulness in diabetes in larger samples may help to examine possible complex modifying and 
mediating effects. 
           The Friedman Test found positive pre to post effects for diabetes-related distress and for 
the observing, describing, and acting with awareness facets of mindfulness. When pairwise 
comparisons were examined for Mindfulness facets of observing, describing, and acting with 
awareness, significance was detected only for describing from baseline to one month that was 
sustained at 3 months. It is possible that small significant effects could have been detected for 
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other facets of mindfulness in a larger, sufficiently powered sample. Closer study of the non-
judgment facet, for example, would be of particular interest in the Veteran population where non-
judgment has been inversely associated with PTSD symptoms (Wahbeh, Lu, & Oken, 2011). In 
the current study, moderate correlations were observed between non-judgment, acting with 
awareness, and describing at baseline and 3 months. 
Changes in describing are noteworthy because of positive post–intervention correlations 
found between describing and diabetes empowerment, one of our surrogate measure of coping. 
Interestingly, the DiaMIND study omitted this facet because “describing one’s emotions and 
feelings” was not considered a primary focus of the intervention (van Son, et al., 2013). In the 
present study, pairwise comparison of diabetes support attitudes revealed a significant increase in 
support needs from pre to post intervention. A possible explanation for this may be that with 
increased Mindfulness, an individual with diabetes may become more aware of his/her self-care 
needs and feel more empowered to communicate these needs to others.  Further study of effects 
of Mindfulness on diabetes support attitudes may provide insights into interpersonal aspects and 
communication styles between individuals with diabetes and their spouses or significant others. 
Perhaps, the most clinically meaningful finding of this study was seen in the mitigation of 
diabetes-related distress over time. Diabetes-related distress is known to affect self-management, 
and is considered a key barrier to glycemic control, but little is known about the effects of DSME 
on diabetes-related distress (Steed, Cooke, & Newman, 2003).  The DESMOND trial, a multisite 
clinical trial conducted in the United Kingdom that investigated 3-year follow-up effects of a 
diabetes education and self-management program in primary care, found no difference in PAID 
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scale scores between those who received the diabetes education program and Controls who did 
not receive it  (Khunti et al., 2012). 
 In the present study, an inverse correlation was demonstrated between diabetes-related 
distress, diabetes empowerment, and DSM that underscores the importance of this covariate 
relationship.  Significant pre to post improvements observed for the Healthy Eating and Taking 
Medications self-care behavioral goals are particularly important in terms of adherence. 
Surprisingly, there was a significant but non-sustained decrease in global perceived stress 
from baseline to 1-month, approaching a medium effect size at 1 month (d=.47) and at 3-months 
(d=.37). This is not consistent with previous mindfulness research including our own pilot study 
(Manuscript 1), in which significant changes were sustained and had a large effect size. A non-
sustained change was also found for the non-reactivity facet of Mindfulness. It is not known if 
improvement in global perceived stress or non-reactivity would have been sustained with a more 
traditional 8-week mindfulness program or with additional booster sessions. 
4.6.1 Limitations 
The current study has several limitations. The self-selected homogeneous sample limits the 
ability to generalize conclusions based on the findings; the sample was skewed toward older, 
White, males who had some college education. A more diverse sample may have yielded 
different results. 
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Participants signed informed consent and were randomized on the same day as the DSME 
class, which afforded the researcher little or no control over scheduling. Since we had learned 
from our previous survey that repeated trips to University Drive are undesirable and burdensome 
for many Veterans, we planned to perform all research activities on the day of the intervention. 
But completion of these activities in addition to participating in the 3-hour DSME class plus the 
90-minute Mind-STRIDE intervention proved to be taxing for some older veterans, and was a 
deterrent for some eligible candidates.   
   In addition, having a control group as originally planned would have allowed for 
between group comparisons. Although efficacy was not an aim of this feasibility study, it is not 
possible to conclude that the Mindfulness intervention contributed any additional benefit to 
DSME without a comparison group.  For example, the observed decrease in Hbaic of >1% (8.4 ± 
SD 1.60% to 7.3 ± SD 1.22%) is consistent with changes in Hba1c previously associated with 
DSME in the literature (Norris, et al., 2002). However, although it is not known whether Mind-
STRIDE enhanced the efficacy of the DSME class, in view of the observed improvement in 
glycemic control, it is not likely that the additional Mindfulness program with expectations for 
home practice detracted from its beneficial effects. In addition, a pre-post change in Hbaic (d=.4) 
was found in our preliminary pilot study of women with T2D in which MBSR was provided 
without DSME. 
         Other limitations include use of non-parametric analysis, which is not as robust as the 
parametric equivalents, but was necessary to use for this study because of the characteristics of 
the small homogeneous sample. Furthermore, most of the outcome data were collected by self-
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report, and even though the instruments were previously shown to be psychometrically valid and 
reliable, the effects of measurement reactivity in this population are uncertain. 
4.6.2 Recommendations and Implications 
Pilot studies are important for exploring process measures that inform the implementation of 
future investigations. This study has raised several process issues and methodological questions. 
Working with key leaders in clinical research sites to streamline recruitment procedures and help 
navigate the system would enhance studies such as this one that involve minimal risk. Resources 
available within the VAH were very conducive to conducting similar studies as this one, in 
respect to its comprehensive computerized medical records system and high standards for usual 
care.   
           Although most of the study participants were willing to explore the process and practice 
of Mindfulness, some participants seemed to be much more engaged than others. It is not clear 
from this study, how to identify Veterans that might benefit from a Mindfulness intervention.  In 
addition different types of meditation or more frequent opportunities for group practice may be 
more effective for some Veterans.  
Twenty percent of participants in this study did not find the home practice CD helpful. 
By assisting participants find more personally appealing meditation aids, it might be possible to 
enhance the home practice experience and facilitate more precise measurements of adherence. In 
addition, few Veterans completed the paper diaries even when they reported having engaged in 
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regular practice. The paper diaries lacked utility and appeal, although a few of the Veterans 
found that using them was therapeutic.  Measurement of home practice adherence could be 
improved with use of technology, perhaps by uploading a meditation application to a personal 
digital device that would serve both as a meditation timer and a real time documentation tool. 
Other accoutrements such as meditation blankets or pillows might boost home practice 
adherence for some people.  
      In terms of analysis, a larger sufficiently powered, controlled study would allow for 
between-group comparisons as well as exploration of mediation and moderation effects for 
complex covariance structures with the use inferential statistics. Block design random 
assignment methods would facilitate recruitment, and would require sufficient lead time and 
control over participant scheduling.  
        We found the FFMQ to be a useful measure for capturing multiple dimensions of 
mindfulness, and the observed covariation between 3 of the facets, describing, acting with 
awareness, and non-judgment, provide an area for further inquiry. Moreover, the effect size 
calculations for pairwise pre-post intervention effects for each FFMQ facet derived from this 
study will help to inform sampling procedures for future studies of Mindfulness in this 
population.   Furthermore, the performance of formal psychometric testing to determine the 
validity and reliability of the FFMQ in the Veteran population would have important 
implications for future research.  Additionally, psychometric testing of the AADE-7 Self-
behavioral Assessment would also have important research implications for this widely-used 
clinical instrument. 
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 On the other hand, while psychometrically sound self-report instruments serve an 
important purpose in bio-behavioral research, their validity when used for repeated assessment is 
limited by measurement bias.  Finding relevant and innovative techniques for measuring 
physiologic stress and metabolic processes would provide more meaningful measurements of 
stress and glucose tolerance. 
4.6.3 Conclusion 
In conclusion, this study demonstrated feasibility and acceptability of embedding a one-session 
mindful stress reduction program within routine DSME to support the goal of Healthy Coping in 
US Veterans with diabetes.  Observations of decreased diabetes-related distress and a positive 
association of specific facets of mindfulness with coping and improved DSM behaviors warrant 
further study. 
 
 
 
 
 
 
 
 
  
 
 
86 
 
Table 3. Summary of Attrition 
Group            Baseline             Time-             Drop-                                 Reason  
                       Hba1c (%)               point                       out       
 
                                      
MS  12.5  Baseline yes Poor vision; disorganize thoughts; nothing new 
CG  9.9  1 mo  no Admitted to outside hospital for major surgery 
CG  11.0  1 mo  no Lost to follow-up 
CG  10.3  1 mo  no Admitted to skilled nursing facility1  
MS  9.8          1 mo  yes Moved  to another state 
MS  8.3                     1 mo  no Family issue 
MS  12.7  1 mo  no Admitted to skilled nursing facility2 
MS  10.2  3 mo  yes Difficulty with home practice; bipolar disorder 
MS  10.1  3 mo  no Unknown 
MS  8.6  3 mo  no Unknown 
MS  8.8  3 mo  no Admitted to skilled nursing facility3 
* Mind-STRIDE (MS); Control Group (CG) 
1   prior CVA; 2 prior ischemic foot ulceration; 3 COPD exacerbations 
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 Table 4. Demographics (n=28) 
Variable         Mean± SD             Median (range)            % (n)  
 
Hba1c  (%)             8.83 ± 1.76  8.1      (7.1-13.9)    
BMI (kg/m2)         33.2 ± 7.04  33.1    (21.2- 49.9) 
Age (yrs)         62.8 ± 9.65  64       (40 - 76) 
Sex (Male)         94.4 (27) 
Race (White)         67.9 (19) 
DM (T2D)         78.6 (22) 
Duration of DM (yrs)        18.2 ± 17.53  13 (.5- 55) 
Married         67.9 (19) 
Number of People   
Household 
     Live Alone         14.3 (4) 
     Live with one other       42.9 (12) 
Education 
     High School Graduate       39.3 (11)  
     Some College        25 (7) 
     Bachelor’s Degree        17.9 (5) 
     Graduate Degree        10.7 (3) 
Employment Status 
     Full-time         14.3 (4) 
     Part-time         7.1 (2) 
     Retired         42.9 (12) 
     Disabled         17.9 (5) 
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Table 5. Categorized Summary of Participant Feedback  
Category   Comments 
Mindfulness as a personal resource 
“Provides another tool to help keep you on track” 
 “Helps make things easier” 
 “It definitely helps me feel better, a great tool”    
“It got me through a really tough day when my wife was sick and my car broke down.  
“Extension of principles from anger management to practical use in diabetes program for 
control.” 
“This presentation/study is very useful and I would strongly suggest this type of study to 
       Veterans that I counsel (unemployed veterans).”  
“I find it very helpful as it helps you to concentrate on things that will help you to feel better 
about yourself” 
“This should help some people if they are willing to commit to doing this.” 
“Good way to help people understand their bodies.” 
“More classes. Very helpful - interesting. Need more involvement.” 
Awareness 
“This helped become more aware.” 
“This class is showing me a different approach in dealing with my thinking!” 
“I was surprised how much I did not hear until I took this class. Just never paid attention to 
surroundings. Took most things for granted.” 
“This program has given me the thought about what is meaningful in life!  
Home Practice 
“Interruptions during my home study disrupted the thoughts I was having.” 
“I have problems with attention deficit at home. My mind wanders even though I try to stay 
focused.” 
“It helps when you do it on a continuing daily basis; I found different times of day work best.”     
           “Mindfulness recordings are very helpful.” 
Relaxation   
“It relaxes me.” “I fall asleep.” 
“The breathing was a great way to control thought. Stretches very helpful for tension release.” 
Social support 
“I was skeptical but my wife said ‘Give it a try’; I’m glad I did.” 
“My wife and I have been doing it together.” 
“I think it was good talking with others about what they think and feel, that I am not the only one 
with these feelings.” 
Behavior change 
“My wife asked me why this motivates me… after all this time.” 
“Curious to continue this process and see my personal experiences and results!” 
“I’m sticking with it, because I want to help myself do better.” 
Assessments 
“Too many questions on questionnaires.” 
_____________________________________________________________________________________ 
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Table 6.  Friedman test (df=2) 
Variable           n                            Mean ranks         X2             
                             (Base)       (1 mo.)     (3mo.)  
                   
 
Mindfulness (FFMQ)                     17 
       
Observing                           (2.06)         (1.59)         (2.35)       6.04* 
         
Describing                                  (1.50)         (2.09)         (2.41)       7.97*
                
Acting with awareness              (1.53)        (2.15)         (2.32)       6.00* 
     
Non-judging                (1.65)         (2.00)         (2.35)       4.50
               
Non-reactivity     (1.68)         (2.21)         (2.12)       3.10
         
 
Global Perceived Stress (PSS-10)         16 (2.22)        (1.91)         (1.88)       1.25
         
 
Diabetes Related Distress (PAID)         16 (2.31)        (2.28)        (1.41)       8.60*
     
 
Diabetes Empowerment (DES-SF)        15  (1.60)       (2.10)         (2.30)       4.18 
 
 
*p ≤.05 
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 Table 7. Wilcoxon-Signed-Ranked Test for Pairwise Comparisons (FFMQ, n=17) 
            Variable                 Mean ranks        Z  d 
           (neg.)   (pos.) 
 
 
Mindfulness (FFMQ)  
 
 Observing  
    
Base to 1-mo   (5.17)    (7.55)  - .976   .21  
Base to 3-mo   (7.08)    (7.81)  - .629  .17 
1 month to 3-mo   (11.8)    (6.79)  - 1.82                   .37 
 
  Describing   
 
Base to 1-mo   (5.17)    (7.55)  - 2.11*  .28 
Base to 3-mo   (10.0)    (8.15)  - 1.97*  .32 
1 month to 3-mo   (10.2)    (7.50)  - .363  .07  
 
Acting with Awareness 
   
     Base to 1-mo   (12.4)    (7.96)  -.1.284  .18 
Base to 3-mo   (11.6)    (7.92)   -.877  .24 
1 month to 3-mo   (9.17)    (8.10)   -.6.75  .06 
 
 Non-judgment  
 
Base to 1-mo   (7.50)   (8.25)  -1.282  .21  
Base to 3-mo   (9.25)   (7.55)  -1.309  .30 
1 month to 3-mo   (11.7)   (7.55)  -.309  .07 
 
Non-reactivity 
 
      Base to 1-mo              (7.50)    (8.83)  -1.976* .24  
      Base to 3-mo                         (4.90)    (8.31)  -1.473   .28 
        1 month to 3-mo              (8.07)    (7.94)   -.199  .01 
 
 
     *p < .05  
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   **p < .01 
 
 
Table 8. Wilcoxon-Signed Ranked Tests for Pairwise Comparisons  
Variable                n         Mean ranks                   Z               d 
                 (neg.)      (pos.) 
 
 
 
Diabetes Related Distress (PAID)      16  
 
Base to 1-mo         (9.67)    (7.00)   -.984  .13 
Base to 3-mo         (9.96)     (4.13) -2.666** .75 
1 month to 3-mo       (8.73)     (3.25) -3.042** .64 
 
Global Perceived Stress                16 
   
Base to 1-mo            (9.60)     (4.80) -2.050* .47 
      Base to 3-mo          (9.56)     (4.74) -1.5.11  .37 
1 month to 3-mo          (7.44)     (7.58)  -.440  .02 
 
Diabetes Empowerment (DES-SF)     15  
 
Base to 1-mo                (8.00)     (7.30) -1.290  .18 
Base to 3-mo                (6.88)     (7.75) -1.589  .43  
1 month to 3-mo                (8.10)     (6.31)  -.351  .13 
 
 
  *p < .05 
**p < .01 
 
 
 
 
 
 
 
  
 
 
92 
 
 
Table 9. Wilcoxon-Signed-Ranked Tests (Baseline to 3-mo) 
Variable                               n                Mean ranks           Z        d  
                                       (neg.)        (pos.)  
   
 
Diabetes Support Attitudes (DCP)      16 
 
Support Needs             (5.20)    (9.40)        -1.945       .51 
Support Received             (5.67)    (9.56)        -1.479       .54 
Support Attitudes             (6.33)    (9.11)        -1.254       .28 
 
Diabetes Self-Management (DCP)      20          (6.33)   (11.08)        -2.089*       .51 
 
AADE-7 Goals Achieved                   15  
  
Healthy eating             (3.00)    (6.67)       - 2.427*        .96 
Being active             (3.25)    (7.57)        -1.790        .39 
     Monitoring                      (7.17)    (4.79)          - .628        .02 
Taking medications            (0.00)    (3.50)        - 2.207*         .56
      Problem solving             (7.75)    (4.21)          - .845        .09 
Healthy coping             (4.00)    (4.67)         -1.409        .51 
Risk reduction             (0.00)    (1.50)         -1.342        .27 
Composite Score             (4.25)    (8.04)        - 2.765**        .67
  
Glycemic Control (Hba1c)            (10.61)  (8.30)         -2.154*           .73 
 
  
  *p < .01 
**p < .001 
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Table 10. Spearman's rho Correlations with Participant Baseline Characteristics  
Variable        Obs         Des   Act      Non-     Non-      PSS    PAID   DES-  Sup     Sup     Sup     DSM   Hba1c        
                         aware   judge    react                              SF    Needs   Rec     Att 
 
Age             -.11       -.03    -.07    -.08      -.08     -.27    -.15    .37*  -.21     .05    -.02    .55**   .14 
Race             .40**   -.01     .15      .01     -.15     -.10    -.15     .01     .01    -.10     .03    -.15      .48** 
BMI             .36*     -.01     .01      .10      .19       .16     .18    -.15    -.25    -.21     .24   -.15       .08 
DM yrs.      -.31        .14     .02     -.04      .19      -.01      .23    .02    -.01     .11    -.32     .31     -.67 
DM type      .25       -.21    -.07     -.07      .19       .06     .07    -.08    -.01    -.32     .10   -.44*    .34* 
#in Home    -.05        .20     .13      .11     -.06       .12    -.04   -.13      .03     .32     .23     .29    -.23  
  * = p <.01 
** = p <.001  
Race (1=white; 2= black) 
DM Type (1-T1D; 2=T2D) 
     # in Home= number of people living in household 
     Obs= observing mindfulness facet 
     Des= describing mindfulness facet 
     Act aware= acting with awareness mindfulness facet 
     Non-judge= non-judgment mindfulness facet 
     PSS= Perceived Stress Scale 
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Table 11. Spearman's rho Correlations (Baseline) 
 
 
Variable Des Act 
aware 
Non-
judge 
Non-
react 
PSS PAID DES-         
SF 
Sup 
Needs 
Sup 
Rec 
Sup 
Att 
 
DSM Hba1c   
               
Obs. .13 .27 -.07 -.23 -.08 -.24  .32 -.10  .03  .14 -.17 -.11   
Des.  .48** .59**  .26 -.10 -.26  .16  .04  .22  .13  .03 -.12   
Act/Aware   .59**  .23 -.18 -.21 -.08 -.36*  .21  .02  .13  .14   
Non-judge     .22 -.24 -.14 -.01 -.28 -.02  .10  .08  .17   
Non-react     -.07 -.14 -.13  .15 -.11 -.24 -.24 -.08   
PSS                                                             .62** -.37*  .29  .12  .05 -.39*  .18   
PAID       -.45**  .24 -.05 -.25 -.23  .16   
DES-SF        -.17  .17  .09  .26 -.19   
Sup Needs          .50* -.25 -.32  .08   
Sup Rec           .18  .01 -.14   
Sup Att            .11 -.01   
 
  * = p <.01 
** = p <.001  
Obs= observing mindfulness facet 
Des= describing mindfulness facet 
Act aware= acting with awareness mindfulness facet 
Non-judge= non-judgment mindfulness facet 
PSS= Perceived Stress Scale 
PAID=Problem Areas in Diabetes Scale 
DES-SF- Diabetes Empowerment Short Form 
Sup Needs= Support Needs subscale of the Diabetes Support Attitudes Scale 
Sup Rec= Support Needs subscale of the Diabetes Support Attitudes Scale 
DSM= Diabetes Self-Management Questionnaire adapted from Diabetes Care Profile 
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 Table 12. Spearman's rho correlations (3-mo.) 
Variable    Des     Act     Non-     Non-    PSS     PAID   DES-    Sup      Sup      Sup     DSM     Hba1c        
                 aware   judge    react                               SF      Needs   Rec      Att 
 
Mindfulness 
 Obs       .40  .11  .04  .21    -.05       -.04       .11     . 27     .30      .19     -.30     -.03 
 Des   .23  .30       .16      -.18        -.12       .50*   -.01     .21      .35      .08      .12 
 Act/aware   .84**     .17      -.59**    -.54**   .42*    .03     .08      .32     .46*   -.04 
Non-judge      .12      -.59**   -.53**   .43*  -.12      .04      .31      .47*   -.13 
Non-react                -.30    -.52**  -.04    -.29     -.34    -.05      .12      -.01 
PSS-10         .21      -.65** .04     -.11    -.01     -.40     -.09  
PAID          -.03     .10      .04    -.35     -.43*    -.01 
DES-SF                                                                          .22  .29      .16      .54**   .12 
Sup Needs                                                                        .78**  .44     -.13       .02 
Sup Rec’d                       .55**  .26      -.18   
Sup Att.                    .26      -.05 
  
  * = p <.01 
** = p <.001  
Obs= observing mindfulness facet 
Des= describing mindfulness facet 
Act aware= acting with awareness mindfulness facet 
Non-judge= non-judgment mindfulness facet 
PSS= Perceived Stress Scale 
PAID=Problem Areas in Diabetes Scale 
DES-SF- Diabetes Empowerment Short Form 
Sup Needs= Support Needs subscale of the Diabetes Support Attitudes Scale 
Sup Rec= Support Needs subscale of the Diabetes Support Attitudes Scale 
DSM= Diabetes Self -Management Questionnaire adapted from Diabetes Care Profile 
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5.0  ADDITIONAL RESULTS 
There were seven participants assigned to the Control Group prior to revision of the study 
design; four Control participants completed the study.  Although the Control Group was not 
included in the statistical analysis, the same descriptive statistics were collected as was for the 
Mind-STRIDE group.  Descriptive statistics are presented in Tables 13 and 14. 
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Table 13. Control Group Demographics (n=7) 
Variable         Mean± SD             Median (range)            % (n)  
 
Hba1c  (%)            9.7 ± 1.7    9.9    (7.4-12.3)    
BMI (kg/m2)       30.7 ± 5.5               32     (21 - 37) 
Age (yrs.)       60.6 ± 9.2               63     (48 - 72) 
Sex (Male)         85.7 (6) 
Race (White)         71.4 (5) 
DM (T2D)         100 (7) 
Duration of DM (yrs.)      14.7 ± 14.7  13 (.5- 55) 
Married         42.9 (3) 
Number of People   
Household 
     Live Alone         57.1 (4) 
     Live with one other       42.9 (3) 
Education 
     High School Graduate       28.6 (2)  
     Some College        57.1 (4) 
     Bachelor’s Degree        14.3 (1) 
     Graduate Degree           0 
Employment Status 
     Full-time         28.6 (2) 
     Part-time         14.3 (1) 
     Retired         42.9 (3) 
     Disabled         14.3 (1) 
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Table 14. Descriptive Statistics for Control Group at Baseline and 3-mo 
Variable                                     Baseline (n=7)               3-mo (n=4) 
                               Median (range)            Median (range)      
   
 
Mindfulness 
 
    Observing     39.5 (35-44)                 30 (27-33) 
     Describing    31 (29-33)              31 (27-35)  
      Acting with Awareness  24.5 (21-28)              20 (13-27) 
      Non-judgment   25.5 (19-32)              26.5 (23-30) 
             Non-reactivity   28 (26-30)              26.5 (26-27) 
  
    Diabetes Related Distress (PAID)      13.8 (5-22.5)             10.6 (5-16.25) 
            
    Perceived Stress (PSS-10)           22.5 (20-25)              18 (11-25)                  
                                                                           
    Diabetes Empowerment (DES-SF)  33 (29-37)             35.5 (33-38) 
 
    Diabetes Support Attitudes (DCP)        
 
   Support Needs     2.5 (2-3)                       3.67 (3-5)               
   Support Received               4.17 (3-5)   3.92 (3-5) 
   Support Attitudes                          4.17 (4-5)                      
 
Diabetes Self-Management (DCP)            8 (4-12)  22.5 (22-23)  
  
Glycemic Control (Hba1c) (%)                  9.9 (7.4-12.3)       7.1 (5.8-8.3)  
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APPENDIX B:  MANUSCRIPT #3 
Mind-Body Therapies in Diabetes Management 
Diabetes Spectrum January 2009 vol. 22 no. 1 30-34 
 
(With letter of permission to reprint published article) 
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Background and Clinical Problem 
Practitioners of meditation have long believed in its ability to treat stress and chronic disease. 
The physiological basis of this belief has never been fully described, but as current research 
continues to reveal the intricacies of neuro-endocrine pathways, meditation, yoga, and other 
mind-body therapies are considered to be promising options in the treatment of diabetes.  
The prevalence of diabetes is increasing dramatically worldwide.1 Negative effects of 
physiological and emotional stress on blood glucose control have been described in the 
literature.2,3 Mind-body therapies, such as meditation, yoga, qi-gong, and other relaxation 
techniques, have been studied in diabetes as a means of decreasing stress-related 
hyperglycemia.4–8 The objective of many mind-body therapies is to facilitate attainment of a 
physiological state that counteracts the stress response and develops into a permanent set of traits 
among practitioners.  
Physiological and emotional stress activate neuro-endocrine and sympathetic pathways via the 
hypothalamic-pituitary-adrenal axis and medullary adrenal sympathetic system.9,10 Circulating 
catecholamines and glucocorticoids affect the structure and function of a variety of tissues and 
induce inflammatory cytokines that lead to increased glucagon production and decreased uptake 
and disposal of glucose in peripheral muscles.11 Cytokines, primarily interleukin 6, have been 
strongly implicated in oxidative stress and inflammatory processes that lead to insulin resistance 
and vascular complications.11–13 
The relaxation response promotes regulation of cortisol and other stress hormones.14 Structured 
programs of meditation, such as Transcendental Meditation and Mindfulness-Based Stress 
Reduction (MBSR), train participants in focused attention and diaphragmatic breathing to invoke 
this response. Other relaxation therapies involve progressive muscle relaxation, biofeedback, and 
a variety of behavioral stress management techniques, such as guided imagery.  
Yoga is a traditional Indian practice that includes diaphragmatic breathing and asanas (body 
postures that promote physical comfort and mental composure). Yoga experts believe that some 
asanas exert positive effects on various endocrine glands.15Qi-gong is an ancient Chinese form 
of “moving meditation” similar to t'ai chi that combines slow diaphragmatic breathing with 
spiral and circular body movements.16 
Case Study 
K.M. is a 57-year-old black woman with hypertension, hyperlipidemia, and a 5-year history of 
type 2 diabetes treated with metformin and a sulfonylurea who presents for follow-up of 
diabetes. Her A1C has been > 7.5% for the past year. Her serum creatinine is noted to have 
increased to 1.6 mg/dl since the last appointment with her primary care provider. She complains 
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of a lot of stress at home. She has been intolerant of thiazolidinedione medications because of 
edema and weight gain. She has not been able to lose weight despite multiple attempts at dieting 
and has difficulty exercising because of pain related to osteoarthritis in her hips and knees. Her 
health insurance does not cover many newer diabetes medications, and she cannot afford high-
cost medications. She is fearful of needles and wants to avoid injections.  
Physical exam reveals a BMI of 32 kg/m2 and blood pressure of 138/84 mmHg. Acanthosis 
nigricans is noted at the skin folds of her posterior neck. Her waist circumference is 40 inches. 
Her heart and lung examination are normal, and her abdomen is obese and non-tender without 
masses. The remainder of her physical examination is unremarkable. Pertinent laboratory values 
include A1C of 7.8%, fasting plasma glucose (FPG) of 168 mg/dl, and serum creatinine of 1.6 
mg/dl.  
Clinical Question 
Are there any cost-effective, non-pharmacologic therapies in addition to weight loss and exercise 
that may help improve glycemic control in adults with diabetes?  
PICO Format 
1. Population: adults with diabetes 
2. Intervention: meditative therapies for glycemic control 
3. Comparison: non-meditative therapies for glycemic control 
4. Outcomes of interest: A1C and FPG 
Search Strategy 
To conduct an integrated review of the literature, three databases (Medline, CINAHL, and 
AMED) were queried using the search terms meditation, yoga, relaxation techniques, breathing 
exercises, diabetes type 1 or type 2, hyperinsulinism, and hemoglobin A, glycosylated. This 
search yielded 20 citations written in English between 1974 and 2007. Articles written in 
English, using adult samples, and published after 1985 were reviewed. Before 1985, most of the 
work done in this area was qualitative or anecdotal. Articles were retrieved from the Health 
Science Library System at the University of Pittsburgh in Pennsylvania.  
The search was limited to two dependent variables: A1C and FPG. A1C is an accepted measure 
of glycemic control in diabetes that estimates the average blood glucose level from the previous 
3 months. The American Diabetes Association (ADA) recommends maintaining an A1C < 7% to 
decrease the risk of microvascular complications. FPG provides a measure of glycemic control in 
terms of pancreatic ⊠-cell function and insulin resistance.16 
Results and Critical Appraisal 
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All study interventions took place in outpatient settings without interruption or change in the 
participants' current diabetes therapy. Improvements in A1C consistently correlated with 
improvements in FPG. No adverse effects were reported in any of the studies. All but one study 
were performed in adults with type 2 diabetes, and one study was done in adults with type 1 
diabetes. Additionally, all but one of the studies used a group intervention; however, possible 
cohort effects were not addressed by the authors. A comparison of the studies is found in Table 
1.  
Table 1. 
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Comparison of Studies Included in Integrative Review 
Three observational studies performed in India using multi-modality yoga interventions observed 
positive improvements in glycemic control, prompting the investigators to conclude that the 
physiological mechanism should be further explored.4–7 A 2007 prospective observational pilot 
study on MBSR in type 2 diabetes demonstrated decreased A1C and psychological distress 
independent of weight loss and lifestyle modification.17 This was the first study to investigate 
MBSR in a cohort of individuals with diabetes.  
Secondary analysis of a randomized controlled trial (RCT) of 60 adults with type 2 diabetes was 
performed by Elder et al. using whole-systems analysis to evaluate a traditional multi-modality  
Indian Ayurvedic intervention protocol that incorporated daily meditation. The Vedic 
intervention was associated with decreased A1C and mean FPG only in participants whose 
baseline A1C was > 6.5%.18 The results of this study were confounded by the other independent 
variables that included exercise, diet, and an herbal supplement.  
Five other small RCTs showed trends toward positive improvements in A1C and FPG.7,8,19–21 
Control groups were variable and often included a second intervention, such as general health 
education, diabetes education, or exercise. A South African study that compared an intervention 
of education plus aerobic exercise to one of education plus relaxation therapy in Black African 
women showed small but similar improvements in A1C in both groups, which the authors 
attributed to study effect.20 
Studies of relaxation techniques with and without biofeedback had mixed results. Surwit et al. 
studied 108 subjects with type 2 diabetes for 1 year following a five-session group intervention 
of relaxation therapy plus diabetes education. There was a 0.5% reduction in A1C relative to 
control subjects, with 32% of the treatment group having a ≥ 1% reduction in A1C compared to 
12% of control subjects.21 Reductions in A1C of as little as 0.6% have been associated with a 
significant reduction in risk of complications in type 2 diabetes.22 
Another study of relaxation therapy plus biofeedback demonstrated improved glycemic control 
that was sustained for 3 months and was associated with decreased depression and anxiety 
scores.19 However, a Swedish study of relaxation therapy in adults with type 1 diabetes failed to 
show an improvement in A1C despite improvement in mood.23 Similar findings were reported in 
a RCT of relaxation therapy plus biofeedback in which there was no improvement in FPG or 
other measures of glucose tolerance despite reductions in psychological and physiological 
stress.24 
Improvements in A1C with qi-gong were associated with improved mood and decreased C-
peptide.8 The authors suggest that the observed reduction in C-peptide may suggest an 
underlying mechanism of decreased insulin resistance with qi-gong.  
Summary Evidence Grading System for Clinical Practice Recommendations  
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Based on the ADA evidence grading system for clinical practice recommendations, in which A is 
clear evidence from RTCs, B is supportive evidence from well-conducted cohort studies, C is 
from poorly controlled studies, and E is from expert consensus or clinical experience, four 
studies met criteria for level B and one study met criteria for level C. Although seven studies met 
most of the criteria for level A, none were large multi-center trials. All the RCTs reviewed had 
relatively small sample sizes and lacked scientific rigor, limiting their ability to make 
generalizable conclusions but provided convincing evidence for further inquiry. Four of eight 
RCTs reviewed for this article compared the effects of meditative therapies to those of usual care 
using conventional treatment regimens. Four others were confounded by additional non-
meditative interventions. Larger RCTs that investigate the mechanisms of action and compare 
effects of specific mind-body interventions on diabetes control are warranted.  
Case Study Revisited 
Because K.M.'s serum creatinine had increased above 1.4 mg/dl, metformin was discontinued. 
Her sulfonylurea dose was increased. She was referred to a registered dietitian for medical 
nutrition therapy and was advised to enroll in a yoga class being offered at the YWCA in her 
neighborhood. She was asked to return for follow-up in 3 months. If her A1C remains > 7%, 
further adjustments to her diabetes medication regimen will be considered.  
Clinical Question Revisited/Implications for Practice 
There are data to suggest that mind-body therapies may have an overall positive effect on 
glucose control. However, there is currently no conclusive evidence to support this hypothesis. 
No adverse effects were reported in any of the studies that were reviewed. Based on these 
studies, it appears that yoga, meditation, qi-gong, and relaxation therapy are safe techniques that 
may be of benefit in the treatment of diabetes but require further study.  
Meditation, yoga, and other mind-body therapies are becoming more popular and accessible 
through local health clubs and wellness centers. These therapies may represent cost-effective 
self-care strategies for improving glucose control through regulation of neuro-endocrine 
processes that impair glucose metabolism. Until more research is available and the effects of 
these techniques are more clearly defined, mind-body therapies could be recommended only as 
potentially helpful adjuncts to conventional diabetes therapy.  
Footnotes 
 Editor's note: The articles published in this department present patient cases using 
an evidence-based practice framework presented with “PICO” components: 
population, intervention, comparison, and outcome; a description of the search 
strategy employed for the integrative review; a summary of the results and critical 
appraisal of the search; and an evaluation of the scientific and medical evidence 
base for recommendations. 
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 Monica M. DiNardo, MSN, CRNP, CDE, is a pre-doctoral student at the 
University of Pittsburgh School of Nursing in Pennsylvania. 
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APPENDIX C: VETERANS’ SURVEY 
Researcher: "We are thinking of starting classes to teach veterans how to reduce stress.  We need 
to learn from people like you how interested you are in attending such classes.  May I ask you a 
few questions to get your opinion?"  (If veteran says, "No," say "O.K., no problem."  If veteran 
says "Yes," ask the questions below). 
A type of meditation called “Mindfulness” is aimed at reducing stress and increasing a 
person’s level of awareness.  Doing this type of stress reduction has shown improvement in signs 
and symptoms for some people who have chronic health problems. This stress reduction program 
involves eight weekly two-hour classes that include group discussions, breathing exercises, 
meditation, and gentle yoga.   
Would you be interested in attending mindful stress reduction classes if they were 
offered?  
____  Yes  ____  No 
 
If yes, what would you want to gain? _______________________________ 
If no,  why not? 
_____________________________________________________________ 
Are there any factors that influence your decision? (such as location, time of day, or 
parking) 
____________________________________________________________ 
Would you be interested in receiving printed information on mindful stress reduction 
techniques? 
___ Yes  ___ No 
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APPENDIX D: ABSTRACT EASTERN NURSES RESEARCH SOCIETY 
22ND ANNUAL SCIENTIFIC SESSIONS, MARCH 24-26, 2010, PROVIDENCE RHODE 
ISLAND (POSTER PRESENTATION) 
The Effect of Mindfulness Based Stress Reduction on Stress, Glycemic Control and Insulin 
Resistance in Type 2 Diabetes 
 
 
Theoretical Framework: Diabetes increases the risk of stroke and cardiac death two to four 
fold and leads to debilitating micro-vascular complications that can be delayed or prevented by 
maintaining blood glucose control. Mindfulness Based Stress Reduction (MBSR) and other 
mind-body therapies have been associated with improved metabolic control in type 2 diabetes, 
but the underlying mechanisms of these approaches are not fully understood. Insulin 
Resistance (IR) is considered an underlying link between type 2 diabetes and vascular 
complications. Activation of the neuro-endocrine stress response increases IR and pancreatic 
beta cell burden, which may contribute to the progression of type 2 diabetes. 
  The practice of MBSR may decrease IR and blood glucose by neutralizing the neuro-  
   endocrine stress response. 
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Purpose: To explore the effect of Mindfulness Based Stress Reduction (MBSR) on 
perceived and physiologic stress, insulin resistance (IR), and blood glucose control in type 2 
diabetes. 
 
Preliminary Findings: A preliminary feasibility/acceptability survey of 25 patients with 
type 2 diabetes performed at a diabetes clinic showed that 60% of respondents would be 
interested in attending an 8- week MBSR course if the location was convenient. 
 
Methods:   A pilot study using a randomized controlled design of the relationship of an 8- week 
MBSR intervention with stress, IR, and glycemic control in 15 adults with type 2 diabetes vs. 
15 attention controls receiving general health education. Outcome measures will include mean 
arterial blood pressure, cytokines IL-6 and IL-10, the Perceived Stress Scale, the Appraisal of 
Diabetes Scale, The Freiberg Mindfulness Questionnaire, IR (HOMA-IR) and glycemic control 
(home blood glucose monitoring and hemoglobin A1C). Baseline scores will be compared to 
post-intervention and 12- week follow- up scores between groups. Regression analysis will be 
conducted to explore the relationship between variables. 
 
Conclusions and implications: This study will serve as the basis for a larger study of MBSR 
and metabolic control in individuals with diabetes. 
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APPENDIX E: MANUSCRIPT #4 
Complementary and Alternative Medicine in Diabetes Care 
              Current Diabetes Reports, December, 2012, vol. 2, no. 6, 749-61 
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RE: author request for permission to publish article in PhD dissertation.  
Permissions Europe/NL [Permissions.Dordrecht@springer.com]  
Sent:  Tuesday, November 12, 2013 8:04 AM  
To:  DiNardo, Monica Marten 
 
Dear Monica, 
 
 
With reference to your request to reprint material in which Springer Science and Business 
Media control the copyright, our permission is granted free of charge and at the following 
conditions: 
 
 
Springer material 
• represents original material which does not carry references to other sources (if material in 
question refers with a credit to another source, authorization from that source is required as 
well); 
• requires full credit [Springer and the original publisher/journal title, volume, year of 
publication, page, chapter/article title, name(s) of author(s), figure number(s), original 
copyright notice] to the publication in which the material was originally published, by adding; 
with kind permission from Springer Science+Business Media B.V.; 
• may not be altered in any manner. Abbreviations, additions, deletions and/or any other 
alterations shall be made only with prior written authorization of the author and/or Springer 
Science + Business Media. 
• may not be republished in Electronic Open Access. 
 
This permission  
a. is non-exclusive.  
b. includes use in an electronic form: provided it’s password protected, or on intranet or 
university’s repository, including UMI (according to the definition at the Sherpa website: 
http://www.sherpa.ac.uk/romeo/), or CD-Rom/E-book,  
c.  is subject to a courtesy information to the author (address is given with the article/chapter). 
d. is personal to you and may not be sublicensed, assigned, or transferred by you to any other 
person without Springer's written permission.  
e. is valid only when the conditions noted above are met. 
 
Permission free of charge on this occasion does not prejudice any rights we might have to 
charge for reproduction of our copyrighted material in the future. 
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Best regards, 
 
Kind regards, 
 
Nel van der Werf (Ms) 
Rights and Permissions/Springer 
 
Van Godewijckstraat 30 | P.O. Box 17  
3300 AA Dordrecht | The Netherlands 
tel  +31 (0) 78 6576 298    
fax +31 (0)78 65 76-377 
 
Nel.vanderwerf @springer.com 
www.springer.com  
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Gesendet: Mittwoch, 6. November 2013 22:37 
An: Permissions Heidelberg, Springer DE 
Betreff: author request for permission to publish article in PhD dissertation. 
 
Dear Sir or Madam, 
 
I am writing to obtain a non-Rights-Link permission to use an article originally published in 
Current Diabetes Reports, Dec, 2012,2(6):749-61. doi: 10.1007/s11892-012-0315-2, entitled, 
Complementary and alternative medicine in diabetes care. I am the first author of this article. 
  
This article will be included in my PhD dissertation. Please be aware that the entire 
dissertation including the above-referenced article, will be microfilmed by University 
Microfilms, Inc., and that University Microfilms may sell copies of the dissertation on 
demand. The University of Pittsburgh requires that a statement acknowledging your 
acceptance of this condition by University Microfilms, Inc. be included in the letter of 
permission you send to me. I have been advised by Rights Link customer service staff to 
contact you directly to receive a letter with the required statement agreeing to publishing by 
University Microfilms, Inc. 
 Please contact me at the email address by phone with any questions. I look forward to hearing 
from you. 
 
Thank you, 
  
Monica DiNardo 
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APPENDIX F: PRE-SCREENING PHONE CALL 
Hello, this is XX. I am a Diabetes Educator from VA Pittsburgh. Your provider referred 
you for diabetes self-management education class and I am calling to schedule you for the 
class…… 
After patient is scheduled for class, 
I would also like to tell you about a study that is being done at the VA Pittsburgh 
regarding stress and diabetes management. Stress can make diabetes management more difficult, 
and this research will study a type of stress reduction therapy in patients with diabetes who 
receive diabetes education. Are you interested in learning more about the study? 
If no, thank you   
If yes, will you give permission for the Primary Investigator, Monica DiNardo to call you 
to tell you more about the study and study participation?  What is a good way and time of day for 
her to reach you? Monica can be reached at ### ###-#### 
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APPENDIX G: WAIVER OF INFORMED CONSENT 
Hello, my name is Monica DiNardo.   I am a nurse practitioner, diabetes nurse educator 
and researcher at the VA Pittsburgh.  
The Diabetes Educator told me that you said you were interested in hearing more about a 
research study on stress in diabetes at the VA Pittsburgh when she called you to schedule you for 
diabetes class. 
Stress can make diabetes management more difficult for some people. The purpose of 
this research study is to find out if a stress management program called Mind-STRIDE helps 
veterans cope better with diabetes. Mind-STRIDE is based on a method of stress reduction called 
“Mindfulness”, which has been studied in other many other health problems by other 
researchers. Mindfulness is the practice of paying attention on purpose to the present moment to 
reduce feelings of stress over time and is similar to meditation, but it is not religious. It is an 
integrative medical treatment, which means it does not take the place of your usual diabetes care, 
but is added to your usual diabetes medications and treatment. 
 Veterans who attend the diabetes education classes and are interested in participating in 
the study will be enrolled in the study. One half of the participants will receive an instructional 
class with a group discussion and practice session. The stress management class will be held 
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following the diabetes class and will last about 1 ½ to 2 hours.  Participants will be asked to 
practice stress management at home for 10 to 15 minutes, 6 days per week, using an audio-taped 
recording to guide their practice. 
Some people who volunteer to participate in the study will not get the stress management 
class, but will be part of a comparison group instead.  People in the comparison group will be 
able to take the stress management class after 3 months if they choose to do so. 
Everyone who volunteers to be in the study will be asked to check the best answers on 
several lists of questions before the diabetes class starts.  It will take about 20-30 minutes to 
complete the questions.  People who volunteer for the study will be asked to answer some 
questions again 1 month and 3 months later, and will also receive a phone call from the research 
team every 2 weeks for the next 3 months during the study. 
Choosing to participate or not in this study is completely voluntary and will not affect the 
care you receive from your health care providers at the VA. You will still be enrolled in the 
diabetes class even if you don’t participate in the study. 
All study participants will receive refreshments on the day of class and will be 
reimbursed for their time. 
Possible risks may be that participants may feel uncomfortable talking about their 
feelings of diabetes in a group setting or become uncomfortable sitting quietly still for the 15 
minute mindfulness sessions. A possible benefit may be that participants will gain skills that help 
them manage stress and diabetes better. 
Do you think you might be interested in participating in the stress management study? 
   If yes: 
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1) We will ask you to arrive for diabetes class 1 hour earlier at 8AM. At that time we 
will ask you to sign a consent form for study participation. After your informed 
consent is signed, we will let you know what group you will be in, and will ask you to 
fill out the questionnaires. 
2) You may contact me, the Primary Investigator, at 412 360-1121 with any questions. 
 
3) Do you plan on attending diabetes class with a family member or friend? 
 
4) If you have any questions about research participant rights, you may call the VA Research 
Office at ### ###-####. 
 
5) All records that identify potential participants by name will be kept confidential and stored in 
a locked and password protected file at the VA. 
 
Thank you very much. 
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APPENDIX H: INFORMED CONSENT  
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APPENDIX I: INSTRUMENTS 
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APPENDIX J: MIND-STRIDE INTERVENTION 
Baseline questionnaires except Satisfaction questionnaire will be administered prior to 
the session (10 minutes) 
I. Introduction -didactic presentation of stress in diabetes introducing concepts 
of mindfulness, stress and distress (10 minutes) 
a.   Pain vs. Suffering 
b.   Acceptance 
II.  Activity #1: Assessing your feelings about your own diabetes self- 
management, adapted from the Diabetes ACT Therapist Manual (15 minutes) 
a.   Use of white board 
III. Activity #2: Mindful eating exercise- adapted from Mindfulness-
Based 
Stress Reduction Protocol – (10 minutes) 
a.   Sensory clarity 
b.   Emotion vs. thought vs. intentions 
IV. Activity #3: Gentle stretching and body awareness (may be performed while 
seated) (2-3 minutes) 
V. Activity #4: Mindfulness activity: Body Scan (20 minutes). CDR / players will be 
distributed and demonstrated. 
          VI. Group Discussion: Focused attention; body awareness (10 minutes) 
a.   Incorporating mindfulness into daily life 
          VII. Group Discussion: Reacting vs. responding to stress (10 minutes) 
a.   Disentangling 
b.   Triangle of Awareness 
VIII. Wrap-up: summarizing what took place. Provide home diaries. Schedule follow-
up visit. Administer Satisfaction questionnaire. 
(15 minutes) 
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APPENDIX K: TELEPHONE SCRIPT 
Hello this is _XXXX_ from the Diabetes and Stress Management Study at the VA. 
Do you have a moment to talk? 
If yes, 
 I just called to ask how things are going with your diabetes management. 
              How would you rate your stress level since we last spoke? 
(0= no stress; 10 = the most stress you ever encountered 
(For Intervention Group participants):  
              How has the home stress management practice been going? 
              I just want to remind you to mail in your home practice diary this week. 
              Do you have any questions? 
I would also like to remind you of your next research visit on --------. 
I’ll plan on calling you again in 2 weeks. 
Thank you.  
 
If there is no answer, the following message will be left on the answering machine: 
 
Hello this is XXXX.from the research study at the VA Pittsburgh. 
I am just checking in with you to see how you are doing.  
 
If you have any questions or want to discuss anything, feel free to call me at -------. 
(For Intervention Group participants): 
           Please remember to send in your weekly log sheet in the envelopes provided. 
I would also like to remind you of your next research visit on-------------. 
I’ll plan on calling you again in 2 weeks. 
Thank you. 
 
If there is no answering machine, a letter will be sent with the above message. 
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APPENDIX L: 1-MONTH BOOSTER SESSION 
I. Discussion (10 minutes):  Tell me about your home practice? 
i. Probes: 
1. How often have you been practicing? 
2. What has it been like for you? 
3. How has your diabetes self-management been going? 
4. How have you been coping with stress? 
 
II. Mindfulness Activities (10 minutes):   
i. Brief sitting meditation 
  
III. Didactic (10 minutes) 
i. Mindfulness in daily living  
ii. Problem solving 
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July 26, 2012 
 
From: Steven H. Graham, MD, PhD 
 
To: Monica DiNardo  
Re: 
Study# Pro00000360  
A Mindful Approach to Diabetes Self- Management Education with Stress Reduction 
and Healthy Coping for US Veterans with Diabetes  
The memo is being sent as written notification that the above named research project has been 
approved by all relevant committees, subcommittees, or other entities and may now be initiated. 
Please be reminded that Continuing Review is required by the appropriate subcommittees prior 
to the approval expiration date. Please refer to the subcommittee approval letter(s), attached, for 
the date of expiration. 
Sincerely, 
Steven H. Graham, MD, PhD 
 
 
 
 
VA PITTSBURGH HEALTHCARE SYSTEM 
7180 Highland Drive  
Pittsburgh, PA 15206 
412-954-5381 
http://www.pittsburgh.va.gov/Research/professionals.asp 
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July 26, 2012 
 
From: Research & Development Committee, VA Pittsburgh Healthcare System #646 
To: Monica DiNardo  
Re: 
Study# Pro00000360  
A Mindful Approach to Diabetes Self- Management Education with Stress Reduction and 
Healthy Coping for US Veterans with Diabetes  
The above named project was approved by the R&D Committee. All necessary subcommittee 
approvals have been obtained. 
Sincerely, 
Gretchen Haas, PhD 
 
 
 
VA PITTSBURGH HEALTHCARE SYSTEM 
7180 Highland Drive  
Pittsburgh, PA 15206 
412-954-5381 
http://www.pittsburgh.va.gov/Research/professionals.asp 
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04/10/2013 
 
IRB APPROVAL - Amendment 
 
From: Linda Fried 
 
To: Monica DiNardo  
Re: 
Amendment # Ame3_Pro00000360 for Study#: Pro00000360 ; A Mindful Approach to 
Diabetes Self- Management Education with Stress Reduction and Healthy Coping for US 
Veterans with Diabetes  
The following items were reviewed and approved through Expedited Review: 
Study Application 
Study Design Figure 
Consent Form – Version date: 04/08/2013 
 
Expedited Approval was granted on 04/09/2013.  
Sincerely, 
Linda Fried 
 
Electronically Signed 
 
 
 
VA PITTSBURGH HEALTHCARE SYSTEM 
7180 Highland Drive  
Pittsburgh, PA 15206 
412-954-5381 
http://www.pittsburgh.va.gov/Research/professionals.asp 
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